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SPECIAL VOTES. 



With this uainber we commence the second volume of Insect Life. 
The last number was somewhat delayed by the preparation of the ex- 
tensive indices, w^hich, however, we feel will greatly increase the value 
of volume L Largely through the kindness of the authorities of the 
Government Printing Office we were able to print the numbers during 
the past year more regularly and promptly than we had anticipated, 
and we hope to continue this regularity through the coming volume. 
As stated in the salutatory to the first volume, however, the force of 
the Division of Entomology is so actively engaged during the larger 
part of the year with field work and experimentation that some lack of 
promptness in publication can not but ensue. The publication of the 
bulletin met with even more favor than we had hoped at the start, 
and almost no adverse comments have reached our eye. The only criti- 
cism which we have noticed was published in the review column of the 
Atlantic Monthly^ in which slight exception was taken to the idea of 
the publication of a magazine by the Government, which by its firee 
distribution would compete on unfairly advantageous terms with pri- 
vate enterprises. We have no comment to make except that the va- 
rious branches of the Government are constantly publishing bulletins, 
many of which dififer but slightly in character from this, so that if the 
title-page were only slightly changed. Insect Life would escape all 
criticism of this kind. We trust that the interest of our readers will 
continue, and that the tendency which Insect Life has so far shown, 
to increase the correspondence, and therefore the range of benefit of 
the Division of Entomology, will also continue. 



South African insecta — ^That indefatigable worker, Miss Eleanor A. 
Ormerod, has just brought out privately a little work entitled "Notes 
and Descriptions of a Few Injurious Farm and Fruit Insects of South 
Africa.'^ The book is published by Simpkin, Marshall & Co., of Lon- 
don, and the price is 2«. Gd. The descriptions and identifications of tli -^ 
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insects are by Mr. Oliver E. Jaiison, and tlie 8|)ecies are figured in 
nearly all instances. Many items of interest strike us in glancing 
tlirougli the pages, and while many of the species seem to be vicarious 
with our own in the damage which they do, but one (barring scale 
insects) seems to be identical with, any American injurious species. 
This is the Diamond-back Moth {Plutella cruci/erarum), which damages 
cabbage in the East Province. The Fluted Scale {Icerya purchasi) of 
course occupies a considerable space, while the Flat Scale {Lecanium 
hesperidum) is also mentioned. 

Among the vicarious pests may be mentioned the Orange Fly (Cera- 
titis citripcrda)^ which damages oranges in the same way as does the 
Morelos Orange Fly {Trypeta ludens — see Insect Life, August, 1888, 
page 4o); the Orange Butterfly (Papilio demoleus)^ which works upon 
the foliage of the Orange in the same way that the Orange Dog {Papilio 
cresphontcs) works in Florida; the Bean Seed-weevil {Bruchus subarma" 
tusi), which damages beans just as does the Beau Weevil (Bruchus obso- 
letm) in America; a large Cantharid {Mylabris oculata)y which injures 
beans and peas in a similar manner to the damage done by Meloids in 
the West; and the Getoniid {Rhabdoiis semipunctata), Avhich injures figs 
and peaches just as does the " Fig Eater " {Allorhina nitida) in our 
Southern States. 



Professor Forbes' Correction. — We are glad to nuike room in this num- 
ber for an article received from Professor Forbes which corrects a state- 
ment in the article on the Plum Curculio in the Annual Report of the 
Department for 1888. Our information in the Annual was derived from 
a newspaper report which we supposed reliable. 



A Phase of Buffalo Gnat Injury.— A report by Mr. Marlatt on a trip made 
in April, published in the present number, is comparatively interest- 
ing as indicating an unexpected result of certain operations by the 
Army engineers. We have already published Mr. G. A. Frierson's 
letter concerning this peculiar case (see Insect Life, April, 1889, Vol. 
I, page 313), and in the light of Mr. Marlatt's observations our opinion 
there Jiublished is confirmed. It is a hard case, and the only remedy 
can come through Congress in the shape of an item in the river and 
harbor appropriation bill. 



Bibliography of Americsui Economic Entomology. — The first part of this 
l^ng-delayed work is now being printed, and the second part will prob- 
ably be in the printer's hands by the close of the year. The preparation 



of this work has been iu the hands of Mr. Samael Ilenshaw, of Boston, 
for the past two years, and the first part, just now being printed, com- 
prises the writings of B. D. Walsh and C. V. Riley. 



Bulletin on Root-knot Disease in Florida. — This bulletin, mentioned in 
our Special Notes in the last number of Insect Life, has been <lelayod 
for the plates, which the j>rinter could not have executed until after 
July 1. We hope soon, however, to hare it ready for distribution. 



AESENICAL POISOVS FOE THE PLUM AND PEACH GURGULIO. 

By S. A. Forbes. 

The following report of results of my recent experimental work on the 
common peach curculio is intendod to correct and complete a reporter's 
summary of remarks ma<le in August, 188S, at a meeting of the Cen- 
tral Illinois Horticultural Society, at Champaign, as republished iu the 
last Report of the U. S. Entomologist, page 75. The experiments there 
alluded to were not generalized by me, but were described as merely 
preliminary to a much more elaborate series which I have since carried 
through. 

The object of these experiments has been to ascertain some details of 
the food and feeding habits of the curculio and to test its sensibility to 
arsenical poisons when distributed on the trees which the insect fre- 
quents. In the case of the peach it was important also to find what 
amount of these poisons the leaves might receive without marked injury. . 

FEEDING EXPERIMENTS. 

Juno 15, 1888, plum curculios confined with plum leaves. June IC, 
one observed making a deep, sharp, oblong excavation iu the midrib; 
similar work on other midribs, petioles, and stems. Beetles also seen 
gnawing the surfaces of the leaves, especially the fresher terminal ones. 
Leaves removed and green plums substituted. June 1!), plums pep- 
l^ered with holes, some containing eggs, others not. July 2, fresh lot of 
beetles imprisoned with both leaves and green plums. The next day 
both had been eaten, the plums perhaps the more freely. 

Several examples taken April 14, 1889, before peach trees were in 
bloom, were proven by dissection to have last fed on dead vegetation, as 
shown by the absence of chlorophyl and the presence of some of the 
fungi of decomposition. Curculios confined April 19, with both dead 
and living peach leaves, fed only on the latter, not having touched the 
dead leaves at the end of three days. Peach blossoms being placed in 
the cage, with fresh leaves also, April 22, both were freely eaten at once, 
the blossoms being, however, evidently preferred. Both calyx and 



corolla were perforated with small round holes, and eaten away from 
the edge. 

Three specimens taken in southern Illinois were dissected April 23, 
and found to contain vegetable tissues, chiefly of leaves (fis shown by 
the fragments of spiral vessels), without fungi and with more or less 
chloryphyl. Vegetable hairs and peculiar pollen grains, not those of 
fruit blossoms, were also recognized. 

Thinking it possible that the curculio might feed on flowers somewhat 
indiscriminately, we put a number under a bell glass with roses in full 
bloom. The next day, May 10, the petals were much eaten, and two 
days later calyx and peduncles had likewise been attacked. The roFte 
leaves were not injured. When rose blooms and peach leaves together 
were ottered the imprisoned beetles, they fed freely on both. 

Again, May 23, curculios were confined with both bush honeysuckles 
and snowballs in blossom. The next day the honeysuckle blossoms 
were eaten, and on the second day those of the snowball also. On the 
other hand, beetles shut up with peach leaves and peony flowers ate 
the peach at once, as usual, but refused the peony entirely, not having 
eaten it at all after ten days. 

INSECTICIDE EXPERIMENTS. 

My first experiments with insecticides for the curculio alone were 
made July G, 1888. Two lots were placed under glass, with leaves and 
green fruit of the plum, the food of one being sjirayed with Paris green, 
1 pound to 60 gallons of water, and the other not. The first beetle died 
in the poisoned lot July 0, and the next day all were dead, the check 
lot continuing without loss. July 28 a similar experiment was made 
with Paris green, 1 pound to 100 gallons, applied until the leaves began 
to drip. The poisoned beetles commenced to die the next day, and five 
of the six were dead on the 31st. In the check lot of six, on the other 
hand, only one was dead. 

An experiment begun with 1 xionnd to 200 gallons was unavoidably 
suspended in two days, before results were reached. 

Next, April 19, 1889, a lot of curculios, greatly exhausted by long con* 
fincment in transit, were divided into five lots— the first, of twenty-four, 
a check ; the second and third of twelve each, the fourth of nine, and the 
fifth of twelve. The food of the second lot was treated with Paris green 
mixed with water at the rate of 1 pound to 100 gallons ; that of the 
third, with a i)ound to 200 gallons; the fourth, a pound to 300, and the 
fifth, a pound to 500 gallons. 

The previous hardships of the check lot caused many of them to die, 
most of them having been insensible, in fact, when first released; but 
the effects of the poisons were nevertheless evident, as shown by the 
subjoined table : 



Paris-green experiment Xo, 1, April 19, 188i). 





Check lot 


lib. to 100 gals. 


lib. to 200 gals. 


lib. to 300 gals. 


lib. to 500 gala. 


Died. 


Xomber used, 
24. 


Number used, 
12. 


Knmber used, 
12. 


Number used, 
9. 


Number used. 
12. 


Aoril 22 




3 
2 


3 


1 
2 
2 
2 


2 


23 ;.:......... 


2 




24 


1 r 2 


3 
4 
2 




25 




2 

1 
2 




26 


3 
2 
2 




27 


1 
1 




29 














Total 


10 


,. 


12 


9 


12 



May 4 this experiment was repeated with a fresber lot of beetles, with 
more marked results, curculios commencing to die two days after treat- 
ment in all the poisoned lots but one, all of one lot being dead in nine 
days, and in ten days all of every poisoned lot but a single beetle. lu 
tbe check lot, meanwhile, only one had died. 



Paris- green iirperiment Xo. 2, Mag 4, 1889. 





Check lot. 

Xniflbrruse<l, 
12. 


llb.tolODgalB. 


lib. to 200 gala. 


lib. to 300 gals. 


I lb. to 500 gala. 


Died. 


Number used, 
12. 


Nnmb( r used, 
12. 


Number used, 
22. 


Number used, 
22. 


"»>• ? : 




3 
1 
1 
2 
3 
1 




1 






4 
2 
3 
4 

6 
2 

1 


2 


8 








9 






10 


1 




11 




13 . . 








14 




1 












Total 


1 


12 


12 . 22 


21 



In both the above experiments, as also in the following, peach leaves 
were used a« food, and these were spraj'ed but onco. 

All strengths of the poison mixture here killed the beetles feeding 
on it, the difference being seen in the rapidity with which they took 
effect. In four days from poisoning the ratios killed were 42 per cent, 
in lot two, 33 per cent, in lot three, 27 per cent, in lot four, and 18 per 
cent, in lot five. 

Finally, May 17, a still more extensive experiment was begun with 
London purple, three hundred and forty-seven curculios being divided 
into five lots as before, their treatment differing from that of the fore- 
going only in the substitution of London purple for Paris green. The 
results were rendered, however, somewhat less satisfactory by the late- 
ness of the season, which probably accounts for the number of deaths in 
the check. Other parallel observations led to the conclusion that spent 



adults, (loubtlesa the earliest to emerge, were already beginning to die 
Bpoutaneously. Tbe experiment was continued for eight days, when all 
the curculios of the first lot were dead, and nearly all of the other 
poisoned lots, a fourth of the check having also perished. 



London purple expenmenff May 17, 1889. 





Check lot 


I lb. to 100 pals 


I lb. to 2C0 galH. I lb. to 300 j;:i1h. 


1 lb to & caU. 


Died. 


Number used, 
47. 


Nunib4'r ut>ed, Nurolw r u8*h1, Numbor iisi'd, 
100. 1 100. 50. 


Xuiubrr lined, 
50. 


May 19 




35 
18 
18 
10 
5 
6 


37' 10 
10 , 4 
10 ■ -J 
H 
7 7 
5 3 


12 


20 






jjt 


1 




:2 


10 


23 


5 

4 




24 








ToUl 


10 


92 


89 41 


45 



EFFECT ON THE FOLIAGE. 

It is well known to fruit-growers that the leaves of the peach are 
much more sensitive to the scorching effect of the arsenical poisons 
than those of the apple or plum, and it is important to know just how 
strong a mixture of the common arsenical insecticides that tree will 
bear under favorable, and also under unfavorable, conditions. My 
experiments on this point are incomplete, but they are given here for 
what they are worth: 

First. Two branches of a i>each tree were sprayed May 18 with Lon- 
don purple mixtures, a pound to 100 and a ))ound to 200 gallons, re- 
spectively. A week later no noticeable difference could be made out 
between the condition of the two branches, the tips of the leaves in 
both being somewhat deadened and dry. May 20 identical applica- 
tions were made, with no apparent effect on the foliage by May 22, 
Heavy rains followed, and no further observations were made. 

June C two other branches were sprayed as before. A heavy rain 
followed June 8, and more upon the 9th. On the 10th the effects of 
the poison were somewhat apparent on both branches, reddish discol- 
orations occurring where the fluid had gathered in drops and also along 
the margins of the younger leaves. Further rains occurred on the ICth 
and 17th. On the 18th the discolored spots had increased in size, 
those on the branch sprayed with the stronger solution being somewhat 
larger and more numerous. No leaves had fallen, but those worst 
affected were easily detached, and doubtless would have fallen event- 
ually. This loosening of the leaves was evidently due, not to damage to 
the petiole, but to premature ripening of the leaf,* consequent on the 
chemical injury to the blade. Juno 8 two other branches were sprayed 

* Ascortaineil l»y Btmlying sections of the petiole. 



as before, substituting Paris green for London purple in both mixtures. 
Liglit niin followed the same day, and more on the 9th. On the lOth 
a scorching of the leaves was somewhat evident, a little more so where 
the stronger mixture was used, while on the 18th the condition of the 
foliage was practically the same as on those branches treated with Lon- 
don purple — if anything, a little less severely injured. There was also a 
barely perceptible difference in favor of the weaker mixture. Suppos- 
ing that all the wor^t injured leaves were rendered practically useless 
to the tree, the loss of foliage would probably amount to 4 or 5 per cent 
There can certainly be no further question of the liability of the cur- 
culio to poisoning by very moderate amounts of either London purple 
or Paris green while feeding on the leaves and fruit of peach or plum; 
but much additional experiment is needed to test the possibility of pre- 
venting serious injury to these fruits by this means. The pupal hiber- 
nation and late appearance of a considerable percentage of the curcu- 
lios make it possible that sprayings must be several times repeated, and 
perhaps carried further into the season than is consistent with safety; 
and the limiit of tolerance of these poisons by the peach under ordina- 
rily trying circumstances has not been clearly ascertained. Further, 
the observations above reported on the food plants of the curculio make 
it likely that, in nature, a smaller proportion of the food of these bee- 
tles comes from the peach or plum than has hitherto seemed probable, 
and that poisons there applied would kill less certainly. It seems worth 
while to make the attempt to attract the adult to flowering plants in 
the orchard other than the peach, with tiie hope of poisoning it there 
(especially late in the season) without using these dangerous insecticides 
on fruits afterwards to be eaten. 



SEPOST OF A TSIP TO IHVESTIOATE BUFFALO GNATS. 

By C. L. Marlatt, Assistant, 

Washixgtox, D. C, April 22, 1889. 
Sir: In accordance with yonr letter of instruction of April 5, 1889, I proceeded txi 
Frier8on*8 Mill, La., and studied, as far as the conditions would jierniit, the relation 
of the raft of logs in Bayon Pierre U> the injurions abundance of the i;nat.s in that 
immediate locality. Examination was also made to determine the feasibility of re- 
moving the raft to prevent the further breeding of the gnats thereon. 

I wish here to express my thanks to Mr. G. A. Frierson and brothers for their kind 
hospitality, and for the efficient aid rendereil by them in the investigation of the raft 
and bayon. 

Respectfully, 

C. L. Marlatt. 
Prof. C. V. KiLEY. 

U. S. Etitamologistf Washington, 7). C. 

As yoa ha<l surmised wouldbe tbe case, the Buflf.ilo^nats had already 
disappeared when I arrived at Friersoirs Mill. A fi^.w Turkey Gnats 
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were observed about horses and cattle, bnt it was evidently somewhat 
early for this species to be about abundantly. 

The severity of the attacks of the Buffalo Gnat the present season 
was plainly indicated by the general emaciated condition of the cattle 
and mules — the effect also of the repeated application of oils on the 
latter being shown on many of them by the loss of large patches of hair. 
The rem«iius of smudge fires were frequently seen in the vicinity of the 
negro houses and through the woods. In addition to these visible indi- 
cation of the Simulium attacks was the unvarying testimony to that 
effect of the planters and negroes questioned, all of whom ascribed the 
abundance of the gnats to the presence of the raft, and manifested no 
little anxiety to have the Government take measures to prevent the 
yearly recurrence of this i)est. 

As shown in the letter from Mr. G. A. Friersou, and also by my own 
inquiries, the planters have, from their extended experience with the 
gnats, learned how to prevent loss of stock, by the use of train oil to 
which a small amount of sulphur is commonly added for the work ani- 
mals; and smudge fires for cattle, sheep, etc. But the annoyance dur- 
ing the six weeks of the spring from the immense swarms of gnats, 
practically stopping field work, and also preventing the stock from 
feeding, can not be avoided. 

As shown later the raft was formed in 1872-73. The gnats were not 
especially troublesome, however, previous to the spring of 1885, since 
which time they have appeared in increasing numbers every year. 
They seem to have extended the present season 5 to 10 miles out from the 
bayou, swarming in greater numbers on cleared and particularly on 
meadow land. 

As indicating the abundance and probable source of the gnats the 
present year, the report of several planters living near the raft is here 
recorded, viz, that the water in the neighborhood of the logs in the 
time of the greatest abundance of the gnats seemed to be in ebullition 
from the great numbers of flies constantly popping to the surface. 

A heavy rain on the day of my arrival (April 13) prevented an imme- 
diate examination of the raft and bayou, and, unfortunately for my 
work, the rain continued with increased violence during the night and 
part of the day following. The bayou became much swollen, rising, in 
fact, nearly up to the high- water mark of the spring (February and 
March) floods, and 6 to 8 feet above the level of the few w^eks pre- 
vious, during which the Buffalo Gnats had been abundant. By this 
means much of the raft, and especially that portion likely to bear evi- 
dences of the gnats, either as eggs, larvie, or cocoons, was covered with 
water; and as the raft consisted of large logs tightly wedged together, 
it was impossible to remove them for examination with the means at 
hand, except in a few instances. The floating portion of the raft was 
not likely to contain cocoons m any quantity, and larvie were not found 
on these logs, although they aflbnled excellent breeding places m the 
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nameroas whirls of water caused by the rapid current of the stream 
impinging against them. 

Careful and continued search on April 15 over 2 or 3 miles of the 
lower portion of the raft, near Lake Cannisnia, resulted in the finding 
of a few isolated cocoons on logs which were partially upright, and thus 
])rojected several feet into the water. Logs so placed, and possible of 
removal for examination, were not commonly met with. Nearly all of 
the floating logs extended lengthwise on the surface of the water, being 
submerged but a few inches, and hence did not afford suitable condi- 
tions for the cocoons, and if larvae of the buffalo gnat were on the logs 
their small size prevented their discovery. 

On the day following (April 16) that portion of the raft near Red 
Bluff was examined, and here again were found excellent breeding 
places for Simulium larvse, viz, a swift current striking against the 
logs and rubbish of the raft forming innumerable whirls and eddies, 
and somewhat better success attended our search here. On submerged 
branches, twigs, etc., which projected several feet below the surface of 
the water and which were evidently raised with the floating lower por- 
tion of the raft, were found large numbers of cocoons (some few of which 
contained pupie) and larvae. A few cocoons and larvse were also found 
attached to water plants growing from the logs. These specimens were 
found only where the current set strongi}' against the raft, this causing 
the rifiles known to be necessary for the larval and pupal existence of 
Simulium species. 

The larvae and pupae found proved to be largely if not altogether those 
of the Turkey Gnat (S, meridionale Riley). Many of the larvae did not 
exceed 1°*™ in length, were almost hyaline and apparently but recently 
hatched (f); others were full grown, and spinning cocoons. These 
larvae were found attached to the smaller branches and twigs which 
were in nearly every instance already thickly crowded with cocoons. 
It is probable from the association of the Turkey Gnat larvae with most 
of the deserted cocoons that the latter had contained the earlier ap- 
pearing gnats of this species. Some few of the cocoons may have been 
those of the Buffalo Gnat, as also some of the minuter larvae, but this 
could not be satisfactorily determined. 

The height of the water prevented any satisfactory examination of 
'' the trees and shrubs growing near the bayou, but wherever possible 
branches or vines so situated and extending into the water were drawn 
out and examined. No evidence of gnats, however, was found. 

Mr. G. A. Frierson has promised to look for cocoons here as soon as 
practicable. The reported appearance of the gnats coming to the sur- 
face in such places in quantity as well as about the raft would indicate 
that the larvae had during the spring flood attached their cocoons to 
such submerged trees and branches. Examination will also be made 
at low water for further evidences of the gnats on the lower and at 
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present iDaccessJble portion of tbe raft, wliicb is more likely to l>ear 
cocoons in quantity than the floating niateiial at lii|>:h water.* 

The relation of Bayou Pierre to the Ked River is such, as shown in 
the report of Captain Bergland contained in the Annual Report of the 
Chief of Engineers, U. S. Army, Part II, 1885, Appendix U, pages 
1487-1493, that in times of high water three-fourths of the discharge 
of the Red River is through this bayou, and in times of Iqw water but 
one-fourth. Before the formation of the raft, this very great augmenta- 
tion of the bayou in high water bad no ill effect, but now the water, 
checked by the raft, floods every spring much of the adjacent low-land, 
thus furnishing additional foothold for larvae, and possibly also driving 
the adults in burger swarms to the higher land. 

During the summer months the water is confined by moderately high 
clean banks and is free from drift, except where such material is held 
by the raft. This would indicate that the raft is largely responsible 
for the abundance of the gnats in that locality. 

The smaller streams in the neighborhood dry up in the course of the 
summer, and hence could not breed gnats; however, a uumtter of the 
principal ones were carefully searched for cocoons or larva* without the 
<liscovery of any evidence of them. 

The Buifalo Gnat was reported to be quite abundant on the Sabine 
River; and it also occurs in less numbers on the Red and VVavshita 
Rivers. 

The raft in Bayou Pierre originated in the attempt of the United 
States Government (in 1872-'73) to close Tone's Bayou, which connects 
Bayou Pierre with the Red River, and to confine the water of Red River 
to its own channel. A large raft which was being removed from above 
Shreveport was run into Tone's Bayou and the attempt made to retaiti 
it there by means of a boom. This raft and also a second one formed 
later were entirely swept away by floods and carried into Bayou Pierre, 
where they are at present lodged. As described by Captain Bergland 
(1. c.) the rait *' extends 5.3 miles above and 2.8 miles below Red Bluff 
at the mouth of Wallace Lake. The upper portion is fragmentary, of 
recent formation and loose structure, occupying in the aggregate one- 
fifth of the area of the water surface. That below is nearly continuous 
and gradually becomes denser until at its lower end it becomes solid- 
ified.'' This lower portion of the raft has now become almost entirely 
solidified by the massing of the logs and the accumulation of debris, 
and trees and shrubs are now growing upon it. 

*Mr. Frierson subsequently collected and forwarded to tbe Department a con. 
siderable quantity of material — cocoons, larviu, etc., from tbis place, concerning 
wbicb we quote briefly from bis letter of May 3 as follows: 

"Tbe water bas fallen about 2 feet below its level wben the gnats were hatching 
out. » » * The current is very swift, • ♦ • and I found that every over- 
hanging tree, logs sticking out of the water, and tbe millions of roots on the bank 
were literally plastere<l over with the cocoons for tbe <listance of 2 feet above and 
below the water." 
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III the estimates made by the Goverumeiit Engineers for the clearing 
ofBaj'ou Pierre, the principal item has been the cleaning oat of this 
lower raft The removal of this i)ortion of the raft is not now neces- 
sary, however, as the water has made for itself a new channel through 
Bennett's Bayou on the west. This natural change in the course of the 
stream, and the slow but constant breaking up of the remaining and 
less stable portions of the raft, will make the clearing of Bayou Pierre 
at the present time comparatively inexpensive. The raft, even if left 
to take its own course, would in time go out of itself, and if the work of 
loosening that portion above Bed Bluff should be undertaken ia time 
of high water, the bayou might be freed of logs with Jittle difficulty. 
Taking the estimates in the report above cited as a basis, $J5,000 would 
l)robably cover the expense of removing such x>ortions of the raft as is 
now necessary. The final disposition of the material of the raft would 
occasion some difficulty. It could, however, be directed into Lake Can- 
uisnia and secured there in still water, beyond the reach of the current 
of the Bayou Pierre, which crosses this hike. If this were done the 
gnats would not breed on the raft, and in a short time, by the accumu- 
Ution of sediment and growth of plants, it would become entirely solid- 
ified, as is now the case in its lower portion in Bayou Pierre. 

The utility of the stream as a water- way and the reclaiming of much 
valuable land which would result from such improvement, while having 
uD direct bearing on the question at issue, may still be mentioned sis an 
additional reason for removing the obstruction of logs, if this is thouglit 
not to be warranted by the presence of the gnats alone. 



VOTES ON VOISES MADE BT LEPISOPTEBA. 

By Henry Edwards. 

The article by Mr. A. H. Swinton on " Stridulation in Vaiiessa an 
tiopa/^ published in the last number of ** Insect Life,'' Vol. I, p. 307, 
has directed my attention to the subject, and I venture to add a few 
notes on this interesting i)hase of entomological study. It is not alone 
among the Vanessas that antiopa has the power of making a sound, for 
many years ago in England, when 1 began to collect butterflies an<l 
moths, I observed that the beautiful Vanessa to, the favorite of every 
young entomologist, gave out a slight rasping sound when many speci- 
mens were flying together, or when a male was iil hot pursuit after the 
opposite sex. But the sound was very slight and could only be distin- 
guished when " all around was still," and when there was no conflicting 
influence to deaden the insect's expression of love. The projecting vein 
which is shown in Mr. Swinton's cut is also quite apparent in F. to,- 
and probably is a character of the whole of the genus. Still more remark- 
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able is the noise produced by various species of the Nymphalid genus 
Ageronia, to whidi attention wjis first called by the late Charles Darwin 
in his '^Naturalist's Voyageliound the World.'' This was his famous ex- 
pedition in H. M. S. Beagle^ which enabled him to contribute so largely 
to our knowledge of the fauna of the varions countries visited. During 
his stay in Brazil he paid considerable attention to entomology, and his 
notes upon the singular h«nbit of Ageronia are worth transcribing in 
full. He says : 

I was much surprised at the habits of Papilio feronia {Agervmia f crania of later 
authors). The butterfly is not uncommon, and generany frequents the orange 
groves. Although a higli flier, yet it very frequently alights on the trunks of treea. 
On these occasions its head is invariably placed downwards, and its wings are ex- 
panded in a horizontal plane, instead of being folded vertically, as is commonly the 
case. This is the only butterfly which I havn ever seen that uses its legs for running. 
Not being aware of this fact, the insect, more than once, as I cautiously approached 
with my forceps, shuifled on one side just as the instrument was on the point of clos- 
ing, and thus escaped. But a far more singular fact is the power which this species 
possesses of making a noise. Several times when a pair, probably male and female, 
were chasing each other iu an irregular course, they passed within a few yards of 
me, and I distinctly heard a clicking noise, similar to that produced by a toothed 
wheel passing under a spring catch. The noise was continued at short intervals, 
and could be distinguished at about 20 yards distance. I am certain there is no error 
in the observaftion. (Nat. Voyage, Appleton's edition, }}. 33.) 

As a bo3^, I had read this interesting note by the great naturalist, 
and in the last months of the year 1866 I had, during a stay of four 
weeks in Panama, the opportunity of observing for myself this curious 
butterfly habit. The species Ager, feronia, A, ferentina, and A. amphi- 
vome, aud more especially the two former, are particularly common in 
the forests around the city of the Isthmus, and it is not possible to 
walk a mile through them without meeting with many examples. The 
sound made by the first-named species is like that of the next, and 
somewhat recalls the noise x)roduced by a boy's imitation of the old 
watchman's rattle. It is a decided " click," " click," very often repeated, 
and can be, as Mr. Darwin says, distinctly heard at the distance of 
20 yards. Indeed, I should be disposed to extend this to at least 40 or 
50 yards on a clear day, and when no wind could carry the sound away. 
The noise of A. amphinome is a heavier and more grating sound, and 
the two species can be readily distinguished without being seen. The 
trees on which they are accustomed to sit are species of Cassia or 
Mimosa, and their gray color, closely resembling that of the bark, 
renders them rather difficult to be seen when at rest. 

I once went into the forest some time after sundown to see if they re- 
mained at night upon the trunks of the trees, as moths do in the day- 
time, but I could not fiud a single specimen, although many trees on 
which I had noticed them during the day were carefully examined. In 
a foot note to page 33 of Mr. Darwin's narrative, he quotes Mr. Edw. 
Doubleday as having described before the Entomological Society, March 
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3, 1845, "a peculiar structure in the wiugsof this butterfly which sc^ma 
to be the means of its making its noise." He says: 

It is remarkable for havinic a sort of drum at the base of the forewiu);s, between 
the costal nervure and the subcostal. These two uervures^ moreover, have a peculiar 
screw-like diaphragm or vessel in the interior. 

Darwin also alludes to a statement in Laugsdorff''s travels (1803-'07) 
that ^<a butterfly called Fehrua hoffmariseggi makes a noise when flying 
away like a rattle." This name probably refers to Ager.fercntina^ which 
was called Ager, fehrua by Hiibuer. 

Ill addition to this genus, I have observed the power of stridulation 
in two other butterflies, viz, in those of the genus Prepona^ also natives of 
Tropical America, and in Charaxes sempronius of Australia. The noise 
of Prepona is only made as it takes wing from the trunks of the trees, 
on which it is also fond of resting, and is not repeated dutiug its flight) 
It is therefore most probably in this case used as a defense against 
birds or other enemies. The Charaxes as it alights upon a bunch of the 
beautiful and sweet-scented flowers of Bursariaspinosa closes its wings 
with a grating sound not unlike that of the Prepona, and repeats the same 
as it is disturbed from its resting place. In butterfliesit would appear that 
the noises are all caused, as Mr. Swinton suggests, by the rubbing of 
one vein of the upper wing against a corresponding vein in the lower 
wing, and probably they are all produced by slight modifications of the 
same structure, and it would appear that the power of stridulation is 
confined to the Nymphalid group, in which, as will be readily seen, a 
large development of the veins of the wing, particularly towards their 
bases, occurs. 

There is very considerable diflference in the sounds produced by the 
moths, that of one species having been likened b3'^ the older authors to 
^' the voice of anguish, the moaning of a child, the signal of grief." This 
description applies to the well-known European Sphinx {Acheroniia) 
atropoSj familiarly known as the '* Death's Head Moth," which gives 
out a very singular and plaintive cry, not unlike that (though in a 
greater degree) produced by a captive beetle of the Oeotrupid or Coprid 
group when pressed between the finger and thumb. The noise of the 
great atropos has caused it to be regarded with superstitious terror, and 
this added to the grotesquely horrid mark of the skull and eye-sockets 
upon the thorax has made it in the districts in which it abounds an 
object of awe and terror. It is somewhat strange that, in this age of 
entomological research, the means by which the sound is produced by 
this species is yet unknown, comparative anatomists being considera- 
bly at variance in their opinions on the subject. Some observers have 
stated that the larva of this insect has also the power of emitting a sort 
of squeaking noise. 

In our own country, if any one has ever noticed a large swarm of the 
pretty little moth, so injurious to our grape-vines (Aiypiaoc<oma<?Mteto), 
about a bush of flowers, he will have been conscious, if his ears were 
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attuned to the finer harinouies of nature, of a slight breezy sensation 
rather than a sound, but one quite appreciable by a clear hearing. If 
the moths are driven away, the sound ceases, and there is no doubt but 
that it had been produced by the males in paying court to their mates, 
and probably by rubbing the antennae at their tips across the costal 
nervure, which will be seen to be considerably thickened about its 
middle, just where the apex of the antenna would reach it. This thick- 
ening of the costa is much more apparent in an allied species, Afyp. 
lorquiniij than in our common form. With the latter I was enabled 
some few years ago, while walking across the Public Garden in Boston, 
to notice the peculiarity I have spoken of. The insect was in the great- 
est possible abundance upon a small bush of a plant of the Composite 
family, the name of which 1 do not know, not less, I should think, than 
from two hundred and fifty to three hundred specimens being about 
the single shrub. I distinctly heard thcslight humming noise to which 
I have alluded, and am quite confident that it did not proceed from 
the vibration of the wings. 

A more remarkable Instance of stridulation, and certainly the most 
striking that has come under my notice, I was fortunate enough to 
witness during my residence in Australia. I was collecting insects iu 
the Plenty Ranges, about 20 miles from Melbourne, and in the burning 
heat of midday had sat down to rest and i)in my captures under the 
shade of a thick acacia tree. I was astonished and almost startled at 
a peculiar sound apparently very near me, which was unlike anything 
I had ever heard, and which I at first thought was the voice of some 
unfamiliar bird. I listened intently, looking in the direction of the 
noise, but could see nothing. I took np my net and walked up the 
opening in the woods, the sound still continuing, and greatly exciting 
my curiosity. It was very loud and distinct and not unlike <^ whiz, 
whiz,'' repeated by the mouth with the teeth closed. I had proceeded 
about thirty yards when the noise suddenly stopped. I sat down and 
waited, thinking that I should again hear it and be able to trace it to its 
source. I was not disappointed, for in a few minutes it again appeared, 
and this time quite close* to me. I looked very carefully and in an oi>eningy 
buzzing about with a swaying lateral motion, were two or three insects, 
which at first sight I took to be some species of Hymenoptera. I gave 
a sweep with my net and made a capture which was soon safe within 
my collecting bottle. My lieart beat violently, .as I found that I had 
taken a lovely black and orange moth, such as I had never before seen. 
I was alone, and had no one to whom I couhl communicate m^' pleasure, 
but I clearly understood Mr. Wallace's feeling upon his first capture of 
Ornithoptera crossm, which he so graphically describes in his "Malay 
Archipelago," and I felt as if I should have gloried in making those 
primeval woods echo with my shouts. 

Three more of the beautiful little creatures soon found their way to 
my collecting box, and the records of that day's excitement still remaiu 
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with me in a treasured coruer of my collection. The whole of my speci. 
mens are males, and it was not until some years after that I became 
acquainted with the other sex of this singular moth. It belongs, as 
does Alypia^ to the family ZygcenidcBj as we at present understand that 
very incongruous group, and the generic unmQ is Hecatesia, my species 
heiug H. fenestrata. The structure by which the insect is enabled to 
produce the singular and striking sounl is the thickening of the costal 
membrane about the apical third, behind which, and nearer to the 
center of the wing, is a rather broad vitreous space extending almost 
to the median nerve, this space being transversely ribbed, as are the 
bundles of eggs in some species of Orihoptera, The antennae are thick- 
ened at the tips into a sort of prolonged club, pointed at the extreme 
end, and with the under side of the terminal joints horny and devoid 
of cilia. These, striking as they would do in flight at the will of the in- 
sect against the transverse muscles of the transparent space, cause the 
whizzing and characteristic sound which so attracted me, and which is 
doubtless intended as a call of love to the individual of the weaker sex, 
who sits enthroned in the branches listening with delight to the noisy 
homage of her many lovers. 

Another si>ecies of this most curious group is found in the southeast- 
ern part of the province of Victoria, and was called by the late Adam 
White H. thyridion. I took several examples of this in the summer of 
1856 at Westernport, the females, differing in this respect to the other 
species, being much more common than the opposite sex. In this the 
clear space is much smaller than in H. fenestrata^ the sound produced 
by it being weaker and more closely resembling the buzzing of a bumble- 
bee. A third si>ecies of the genus, R. exultanSj from Western Australia, 
is figured by Boisduval in Trans. Linn. Soc, London, 1877, and a fourth 
is described and figured as a native of Mexico by Mr. H. H. Druce, in 
the Biol. Ceutr Amer., but of the habits of this last mentioned nothing 
as yet is known. 



A LETTES ON ICESTA PUEGHASL 

The following letter was written June 10, 1889, by Hon. Edwin Wil- 
lits, Assistant Secretary of Agriculture, to Hon. EUwood Cooper, 
President of the California State Board of Horticulture, in response to 
a letter from Mr. Cooper transmitting certain resolutions of the fruit- 
growers of California. It is here i)ublished as a good summary of the 
past work of the Division of Entomology relative to this pest, and as a 
statement of the present condition of affairs: 

Department of Agriculture, Waahingtony D. C, 
Hon. Ellwood Cooper, 

Freaident State Board of Horticullure, San Francisco, CaJ, 
I have tbo honor to acknowledge the receipt of your le' ter of May 20, transmit t in j; 
Jho petition of the frnit-growers of California in convention assomblerl, to tbo effoc^ 

?5613— J^o, 1-r— ^ 
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that this Department send a qualiiied agent to Australia to collect and export to this 
country the parasites of the Fluted Scale (Icerya purchasi). Your petition is tiiuel}', 
and I abandantly realize the importance of the action which you sugf^est. In reply 
let me recite briefly the steps which have been taken during the past three years by 
this Department in regard to this great pest of the California fruit-growers, in order 
to place clearly before you the present condition of affairs. 

As a result of uumerons petitions from your State, in the spring of 1886 a competent 
agent of the Division of Eutomology was appointed and was located at Los Angeles 
with instructions to carry out a certain line of experimentation which was mapped 
out for him by the Entomologist, Professor Riley. Later in the season another agent 
was sent to the same spot and the results of their combined work were published in 
the Annual Beport of this Department for 1886, in an extended article by Professor 
Biley, which detailed thoroughly the life history of the pest and contained authori- 
tative recommendations concerning remedies. Some of the washes recommended in 
this report were x>i^ovcn by careful experimentation to bo perfectly efficacious and 
quite within the means ^f the most indigent fruit-grower. 

Early in the spring of 1887 Professor Riley visited California in person and investi- 
gated the sections of the State in which the Icerya occurs, and in an address before 
your State Board at Riverside summarized his conclusions. Among other points 
brought out in this address was the suggestion that it would be very desirable to 
introduce its natural enemies and parasites from Australia. He expressed his regret 
that he would be unable to send one of his agents for the reason that Congress had 
limited the field of his investigation to the United States, but said that California, 
or even Los Angeles County, could well aflbrd to appropriate the funds for the send- 
ing of an expert to Australia to devote some months to the study of the parasites 
there and to their artificial introduction into California. 

During the summer of 1887 the two agents previously mentioned — Messrs. D. W. 
Coquillett and Albert Koebele— were continued in their work upon loeryaj and the 
Division at Washington was engaged in au industrious correspondence with ento- 
mologists in South Africa, Australia, and New Zealand, with a view of ascertaining 
facts bearing upon the natural habitat of this species and upon its natural enemies 
in these countries. The results 6f the additional experiments by the agents were 
published in the Annual Report of the Department for 1887. Those reached by Mr. 
Coquillett concerned chiefly the matter of treating trees with gases, while those 
attained by Mr. Koebele related entirely to washes. Meantime it had been found 
by correspondence that at least one important parasite existed in Australia, and 
strong efforts were made by the Department and also by the California delegation in 
Congress to secure a specific appropriation for the purpose of studying and importing 
this parasite. These efforts, as you well know, failed, as did also the equally strong 
effort on the part of this Department to have the clause in the appropriation bill, 
restricting the payment of traveling expenses to expenses within the United States, 
removed from the bill. The Department was thus rendered by Congress apparently 
powerless in the matter, but, fortunately, by a happy chance, which however will 
not occur again, we were able to send an agont after all through the courtesy of the 
Department of State. Congress had appropriated a large sum to enable this Gov- 
ernment to exhibit at the Melbourne exposition, and the Secretary of State and the 
chief of the commission, Mr. McCoppin, of California, were kind enough to set aside 
a sufficient sum for this purpose, and Mr. Koebele went to Australia in August and 
accomplished the results with which you are already familiar. 

During the winter of 18S8-'89 strong efibrts were again made by this Department 
to secure the removal of the restricting clause concerning foreign travel with the 
idea that, should Mr. Koebelc's results warrant further importation of parasites, wo 
would desire to send him or another agent again during 1889; in fact, to take just the 
action which you have petitioned us to undertake. This effort was apparently suc- 
cessful; aud, as the Kntomologist und^'rstood, the appropriation clause passed Coxi- 
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greas in this modified form. Oa my assumption of my present office, in discusstnii^ 
this matter with the acting entomologist, I was put in possession of these fact«, but 
was surprised to find, upon examination of the appropriation bill, that, in some way 
which I can not at this time explain, the restricting clause had been again inserted 
after it had been considered certain that it would be removed. The result is that 
the Department now finds itself in the same condition in which it was last year, and 
the only hope of Government help in this matter will rest in securiug indepeudeut 
legislation the coming winter. The Department will urge strongly either the passage 
of an independent resolution or the addition of a clause to the appropriation bill 
which will set aside enough funds for this purpose, and we hope for your earnest co- 
operation in this direction. 

Your Board should pass further resolutions and place them in the possession of the 
Senators and members of Congress from your State, urging such legislation, and in 
this way some action may possibly be brought about. 

I have entered into this matter at some length in order to place strongly before you 
the fact that the Department has in no way been blind to the importance of the sub- 
ject and that the interests of Califoruia have not suffered at its hands, as well as to 
show you definitely the impossibility of taking such action as you suggest at the 
present time, and to indicate, moreover, that efforts to obviate this state of affairs have 
been by no means wanting. 

Meantime, however, I may express myself as strongly of the opinion that it will 
not do for California fruit-growers to tamely await Government aid in the way of the 
importation of parasites. I have seen myself that the Icerya can be overcome by 
persistent toil, and am quite inclined to indorse the sentiments expressed by Pro- 
fessor Riley upon page 164 of the December number of Inseci' Life, a copy of which is 
sent you by accompanying mail. I would also call your attention to Professor Riley's 
latest article upon this insect, which you will find in the Annual Report for 1888, a 
copy of which has doubtless already reached your office. 
Yours, respectfully, 

Edwin Willits, 
Assistant Secretary, 



EXTRACTS FROM CORRESPOHDEHCE. 

American Insecticides in India. 

A copy of your valuable periodical Inskct Life, Vol. I, No. 9, has to-day been sent 
to me. On page 293 you remark as follows : 

*'It has for some time seemed to us that the scale insects of the coffee plant which 
do so much damage in Ceylon and other parts of India could be successfully treated 
with the remedies which we have found in this country so valuable against the scale 
insects of the orange, namely, the kerosene soap emulsions, and we hope soon to bring 
this before the attention of the British Government.'' 

Yon are probably not aware that kerosene emulsion has already been tried on Green 
Coffee-scalo {Lecanium viride) in South India, and that so far as the experiments 
went it was found to be successful. Arrangements are being made for further experi- 
ments, and it is confidently hoped that this insecticide, with which Dr. Riley's name 
is so honorably associated in America, will prove of equal service in India. An ac- 
count of what has been done in the matter of the introductiou of kerosene emulsion 
and other American insecticides into India will appear in my forthcoming report, 
which has been in type for some mouths, and which will probably be published before 
this reaches you. A copy of the complete report, which deals with the whole investi- 
gation of Indian economic entomology, undertaken by the trustees of this museum, 
will be forwardeil to you as soou a^ it appears. — [E. C. Cotes, Indian Museum, Cal- 
cutta, India, May 22, 1889. 
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Sciapteron robinise in Cottonwood in Washington Territory. 

By to-day's mail wo send you what appears to be the borer that destroys the Cot- 
tonwood and Balm trees of the West. While holding the creature on the blade of a 
saw, the pretty winged bug that you will find in the box shed off the dry skin, 
which you will also find with it. I took the creature directly from a hole in a Cot- 
ton woiul tree which had apparently been bored by a borer. Please give us all the 
information about it that you can, its habits and the way to kill it, for publication in 
our paper.— [Legh R. Freeman, editor Washington Farmer, North Yakima, Wash. Ty., 
March 10, 18-9. 

Reply. — Your letter of the 10th with specimen just received. The insecc which 
you send is one of the Western Clear-winged Moths and is known as Sciapteron 
robiniw. It breeds in Locust and White Poplar in Nevada and has been found in 
Cottonwood in California. It is a near relative to the common Peash-tree Borer of 
the Ejist and belongs to a group of moths the larvie of which all bore into the stems 
of trees and plants. It is probably neither sufficiently abundant nor destructive with 
you to occasion a demand for a remedy. — [May 18, 1889.] 

A Fodder Worm in the South. 

Mr. W. H. Peel, of this place, has called my attention to a worm which during the 
winter for three years has infested the stacks of dry corn blades, here univei-sally 
called **fodder" and the main representative of hay in this country. The grown 
worm (I have seen but one) is over an inch long, a uniform brown, without hair, 
almost translucent, has full complement of feet for crawling rapidly, something like 
the Tortricidie, but does not roll the dry leaves nor make a web till the chr^^salid 
condition. Very abundant it seems and destructive — a new pest to the farmers of 
this region; yet as the fiy has been coming out some two weeks I could get only a 
few, which are sent in a small box to-day. They come to light, but with others, and I 
refrain from catching them for fear of getting them mixed. According to Mr. Peel 
the worms are active for mouths, webbing up about the 1st of March and coming out 
the last of the same month, three to four weeks. — [Lawrence C. Johnson, Waterford, 
Miss., May 4, 18^. 

Replt. — Your letter of the 4th instant, inclosing specimens of an insect which at- 
tacks the stalks of dry corn, from the place of Mr. W. H. Peel, of Waterford, Miss., 
has been received. The specimens are very interesting, and belong to a species of 
Pyralid known as Eelia (rmula. The larva of this species has previously been found 
feeding upon the dry leaves of various plants in the woods, and also ui)ou a number 
of fodder plants during the winter. The remedy will depend altogether upon the 
particular method in which the fodder corn is stored. Will you kindly request Mr. 
Peel to write us a full account of the way in which this insect works,and the manner 
in which he stores his fodder during the winter, and we will then advise him as to 
remedies. If he can send other specimens we shall be glad to get them. — [May 15, 
1889.] 

Second letter. — Your favor of the 15th instant received. Much obliged for your 
prompt information about Helia ceniuln. I found some dry clover hay once in process 
of destruction by a worm similar to this one, but on that occasion failed to get a fly, 
and had no one to watch them. I can tell you now all that is known of this speci- 
men in Mississippi. As I wrote before, no oue seems ever to have noticed its ravages 
until three years ago. The fodder in question consists of the blades stripped from 
standing corn (maize) as the fashion is at the South, and dried in the field in the 
sun. When dry or nearly so it is taken up and tied by a withe of its own leaves into 
bundles of about two pounds^ weight. These when considered cured are carted up 
to points selected and stacked, with the butts within next the stack-pole, the ends 
without. A little of the e!ids take the weather as in any fodder that is stacked, and 
becomes worthless. This item is mentioned because it is the only part of the bundle 
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not attacked by tho i iiHect. Externally, therefore, the stack seems perfectly sound anO 
siife, when within it may be a mass of fragments and dnng. Tho manner of eating 
the blades you may see in tho bits put in tho box sent yon. Thoy eat it pretty much 
all excei)t the central vein; especially at the binds, wliere most compact, they eat 
all, running from that towards the ends. But a moldy or spoiled spot they never 
touch. The stack of fodder I saw had l>een put up about the last of Angnst, 1888, 
and as remarked appeared perfectly sound till opened about the Ist of April. I am 
told the larvo) were then numerous, but they had already begun to web up. This is 
about all I can tell you ; I never saw the egg. — [Lawrence C. Johnson, Bolivar, Tonn., 
May 19, 1889. 

Reply. — Your letter of the 19th, from Bolivar, Tenn., has just come. Thank you 
very much for the additional information relative to the habits of Htlia ivmula. I 
should imagine from what you write that the valno of the fodder stacks is so slight 
that altogether the most satisfactory remedy will be to burn those which are infested 
with this insect. It strikes me that in this way and at slight expense the numbers 
of this pest can be greatly reduced. 

The worm which yon found in dry clover was probably a different thing, and I 
have no doubt that it was the common Clover-hay Worm {Aaopia costalia)^ which you 
will find figured and described on pages 102 to 107 of Professor Riley's Sixth Report 
on the Insects of Missouri. — [May 23, 1889.] 

Colonel Pearson's Method of fighting Rose Beetles. 

I kill Rose-bugs by smashing them. I know of no insecticide which is also an in- 
secticide for the Rose-bug — that is, which will kill the bugs and yet not injnre the 
plant. Pyrethrum will intoxicate or stupefy them. They will fall from their perch 
and after a time recover and fly again. I have been experimenting for tho past two 
weeks with all the poisons procurable in the drug shops, and without desired results. 
In dealing with Rose-bugs in my vineyards I send my men along tho trellis early, 
from 6 to 10 a. m. They strike the vines with paddles; the bugs fall on the gronnd, and 
then they s/nash them with the paddles. The vines are trained upon a single wire, and 
the ground is made smooth and clean beneath, so that when the bugs fall they are at 
our mercy. This job must be done every morning until tho bugs leave the vines for 
other foods. Thoy are now on my strawberries aud roses by myriads. Even if we 
could find something medicinal to kill the bugs, it would be of no use during such 
an invasion as we have had for the past three years in Vineland. Kill one and four 
more come to attend tho corpse. They migrate and travel onward like tho Army- 
worm. They must be fought by killing them as fast as they come. I have by this 
constant work for two or threo weeks saved most of my vines, and I am now search- 
ing for .something which will bo offensive to them and drive them away from tho plants 
thoy infest. Carbolated lime is the best I have fonud thus far. — [Alex. W. Pearson, 
Vineland, N. J., June 15, 1889. 

Lyctus sp. in Bamboo. 

I send you by mail to-day threo bngs that are eating up a bamboo work-basket 
from Japan that I bought in Chinatown, San Francisco, Cal., a year ago last April. 
I have given it a thorough heating with flat-irons, which did not kill tho pests, and 
then I gave the basket as thorough a bath of benzine, and that has not destroyed 
them. * ♦ ♦ The basket is being perforated with round holes, under which I find 
little dust piles. The dust I send with the bngs. — [Mrs. N. W. C. Holt, Winchester, 
Mass., June 20, 1889. 

Reply. — I beg to acknowledge the receipt of your letter of Juno 20. Tho insect 
found in your bamboo work-basket is not unknown as an enemy to bamboo imported 
from China and Japan. It is a speeies of a genuHof womllM)ring boeth-H called by 
entomologists Lyctus. You neoA not fear the spread of this insect, as they feed on 
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nothing bat bamboo. Keep ap yoar benzine treatment and yoa will kill the insects. 
• • •- [Jane 2r,, 18^9.] 

The Texas Cattle-tick. 

Will yoa please give me the history of the Texas Cattle-tick (Ixodt* hori»^ or refer 
roe to the literatare on the subject f They are a terrible pest here. — [M. Francis, D. 
V. M., College Station, Texas, Jnne 17, l^^fJ. 

Krply. — I lieg to acknowledge thereceiptofyonr letter of the t7th instant, request- 
ing iufoniiatioD concerning the Texas Cat tie- tick ( Ixodfs borin). This species was de- 
ncribed by Professor Riley in a special report of this Department ( Report of Commis- 
sioner of Agricnltnre on Diseases of Cattle in the United States, ld71, p. 116, foot-note). 
It is a reddish, coriaceous, flattened species, body oblong oval, contracted just behind 
the middle, and th(^ whole insect is from one-qnarter to one-half an inch in length. 
It occurs from the Northern States to Nicaragua, and lives not only on cattle but 
even on the rattlesnake, the iguana, and on small mammali*. It no doubt attaches itself 
to almost any animal that bruKhes against it in going through the grass. The species 
is mentioned in a treatiHe on the external parasites of domestic animals, by A. E. 
Verrill, in the rei>ort of the Connecticut Board of Agriculture for 1**70, page 4G. It is 
found in our Northern States, but is, however, most abundant in the Southwest, Mis- 
souri to Texas, and has been taken in largo numbers by Mr. J. McNeil on homed 
cattle on the west coast of Nicaragua. 

As to remedies, the kerosene emulsion has been recommended for lice on cattle in 
Bulletin 5 of the Iowa Agricultural Experimental Station, May, 18d9, page 185. 
This would no doubt l>e the best and most practical remedy for the Cattle- tick also, 
and is indorsed by Dr. Cooper Curtice, of the Bureau of Animal Industry of this 
Department, who recommends that the emulsion be ma<le with soap according to the 
formula originally proposed by this Division. The emulsion should be applie<l in an 
8 per cent, solution with a force pump, using the Riley or Cyclone nozzle and a few- 
feet of hose. It thus easily penetrates the hair of the animal, and at that strength 
can not injure stock. — [June 24, 1889.] 

The Boll Worm In Texaa. 

I take the liberty to report to you the condition of affairs in regard to the Boll Worm 
{UtliothiH armigera) and its yearly destruction of cotton, with the view of asking your 
opinion and advice for my own and the public benefit. I live in one of the northern 
counties, where cotton is the principal crop. We raise what is known as the Moon 
cotton, one inch and a quarter staple. This county loses yearly from the ravages of 
Boll Worms and moth from $300,000 to $100,000 on cotton alone, the moth, in my 
opinion, doing nine- tenths of the damage. The first crop of the caterpillars appeared 
in the corn near the 20th of May. On examination the 1st of June four-fifths had left 
the corn to transform to pupa*, but I found caterpillars up to the 10th of June, though 
scarce. In order to destroy them the planters generally pat latnps in the field in the 
month of May, and expect to continue their use nntil October. The lamps are similar 
to those described in the Agricultural Report for 1P80, page 239. The field crop of 
corn is now in silk and tassel. 

Usually from the 1st to the 10th of August the Boll Worm moth leaves the corn 
and adopts the cotton as its home. This brood does immense damage, the moth lay- 
ing her eggs in the squares in the blooms and in young bolls from the size of a gar- 
den pea to a partridge egg in preference to any other place. She pierces them as it 
done by a needle or pin, and in a few days thoy drop from the plant. Some farmers, 
not knoTTing what insect does this, have given tbem the name of sharpshooters, 
and it is yet a mooted question with us. By the time the cotton pnts on a new crop 
of squares and blooms the moth is ready for it again, and if the weather is moist and 
warm it thus keeps on until frost; but should a drought prevail, with hot, drying 
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vinds, the eggs will not liatch, aud this puts an end to tlictu for that year, with the 
exception of a few acatteriug ones. Thus a dry aud hot July aud August is always 
a heavy crop year on the heavy, black, waxy prairie lands. Now I wish to know 
whether we have adopted the best course for the destruction of the Boll Worm. Is 
there any other course that has been successful in destroying them f Any advice or 
suggestions that you may choose to give us will be thankfully received. * • * 
— [William Somerville, Bagwell, Red River County, Tex., June 17, 1889. 

Reply. — I beg to acknowledge the receipt of yours of Juno 17 in reference to the 
damage done by the Boll Worm in your State. I can best answer your question by 
sending you a copy of the Fourth Report of the U. S. Entomological Commission, 
published in 1885, and which yon do not seem to have seen. You will find the Boll 
Worm treated on pages 355 to 384. The destruction of the moths by trapping is not 
a satisfactory remedy, for experiments have proven with other species that the great 
majority of the lusects so captured are either males, or females which have already 
laid their eggs. The first business of the female moth after issuing seems to be to lay 
her eggs, so that very few of them are caught in this way. The result is that other 
remedies are of much greater avail. The suggestion regarding the worming of com 
while the first brood of worms is at work is a most excellent one, and the use of the 
arsenical poisons as indicated upon page 381 also affords a good remedy. The sugges- 
tion upon page 380, that in localities where no corn is grown over a considerable 
space it will pay to grow small patches here and there as traps for the early worms, 
is also a good one. It will be unnecessary to elaborate further, as the information 
is all contained in condensed form in this report.— [June 22, 1889.] 

A cosmopolitan Flour Pest. 

We send yon herewith specimens of insects which are breeding in our flour mill. 
They seem to breed under basement floors and come up and fly away on warm days. 
There seems to be a difference of opinion as to what they are, and as there are no en- 
tomologists in this section we would be pleased to have your opinion and whether or 
not they will be likely to become a pest. They do not seem to work in wheat bins, 
but rather in flour dust in dark places. They breed all winter and spring and are now 
very namerons. We have tried several remedies, but Persian insect powder is the 
only thing that killed them. — [McPherson *& Stevens, Sprague, Wash. Ty., May 18, 
1889. 

Reply. — Your letter of May 18 with accompanying specimens has been received. 
The beetle which occurs in your flour mill is Phileius bifasclaUtSf a cosmopolitan 
species which feeds everywhere in flour aud farinaceous products. Inasmuch as you 
find that Persian insect powder kills them readily we would advise you to use it very 
thoroughly and to hold them in complete subjection, for otherwise they will doubt- 
leas become quite a pest with you. — [May 27, 1889.1 

Mites on a Neck-tie. 

I send yon in a tin box a neck-tie covered with Acari which a gentleman sends me 
from San Francisco. lie says the tie has lain in a drawer and has been worn at in- 
tervals. He first noticed the '* foreign substance '' two weeks ago and thought it sand 
until he detected motion in the panicles. W*ha,t mite is it f How can garments be 
best treated to get rid of it t— [R. J. Wicksou, Berkeley, Cal., May 25, 1689. 

Reply. — Tours of the 25th ultimo and mites duly received. We can not distinguish 
between thespecimens found on the neck-tic and the common Cheese Mite ( TyroglyphuM 
nro), and there must have been something very peculiar about those neck-ties or else 
the gentleman who sent the specimens must have been a bachelor and have kept his 
crackers and cheese in the same drawer with his clothes. The same mite, as yon 
know, is found in flour of all kinds and milk. Sulphur is the best remedy. Either 
fumigate with burning sulphur or sprinkle with flowers of Hulphur mixed in water. — 
[June 1,1889.] 
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The Potato Beetle in the South. 

The Potato Beetles herewith should have been sent yoa some weeks ago. They 
are from Madison Statiou, Madison County, Miss., the beetles occurring in several 
potato fields at and witbin a mile of the station. Tbis is the first year I have seen 
them in Mississippi. If they have been here at an earlier date yon may, perhapf), 
know it. I send them as a note of the spread of the beetle so far south.— [Dr. D. L. 
Phares, Agricultural College, Missisftippi, May 11, 1889.' 

Reply. — I beg to acknowledge tbe receipt of yours of the 11th instant, with 
accompanying specimens of the Colorado Potato Beetle (Doryphora 10-Iinea1a). I 
believe that this is the first time they have been noticed so far south in your longi- 
tude. I will make a note of this matter for Insect Life.— [May 18, 1889.] 

Swarming of Urania boiaduvalli in South America. 

I take the liberty of mailing to yon two specimens of butterfly captured at. Colon, 
Republic of Colombia, March 18 and 25, 18'i9. When witbin a few hours of that port 
these insects were seen flying from the mainland in a northerly direction across the 
bay. This migration continued daily from the date of arrival, March 18, for nearly 
a week. When the flight began I could not ascertain. Its duration daily was from 
just before sunrise until sunset; it was protracted, however, nutil late at night on 
three evenings near and at full of the moon. The point which attracted my atten- 
tion was the vast number of the insects. The air was actually full of them. It 
resembled an nnremitting shower of forest leaves in autumn. I could learn nothing 
of its family history from the residents, but it is doubtless familiar to you. The 
excavations in each specimen were beautifully done by the Red Ant {Formica rufaf) 
in spite of the suspension of the tray in which the butterflies were.placed from the 
ceiling by one string, and the saturation of said string with turpentine and castor 
oil. -[Dr. S. A. Davis, 107 West 47th street. New York City, May 9, 1889. 

Reply.— Your letter of May 9 transmitting specimens of a " butterfly " c aptured at 
Colon, United States of Colombia, has been received. The insect sent !s not a bnt- 
terfly but a moth, and is known as Urania bohduvalU, It bears, however, a striking 
resemblance to some of the large swallow-tailed butterflies of the genus Papilio. 
Your note concerning the abundance of this insect is very interesting. — [May 20, 1889.] 

Letter on the proposed "American Entomologists' Union." 

• • • I see in the March (1889) number of Insect Life you ask for ideas con- 
cerning the proposed Society of Economic Entomologists. I do not think ray views 
on the subject are worth much, but such as they arc, they are as follows: I should 
like to see an organization founded, with members in every State in the Union (and 
I do not see why not also in Canada and Mexico), with the headquarters at the De. 
partment of Agriculture at Washington. Such a society to be called, perhaps, the 
''American Entomologists' Union,'' and to appoint a secretary in every State at least, 
and in the case of big States, like Texas and California, two or more; these to collect 
all the information thoy can relative to insects, especially from an economic point of 
view, and forward each one a report, at stated intervals, to Washington. These re- 
ports to be preserved and examined by a committee appointed, and the essence of 
them printed in Insect Life or as a special bulletin. This I think would (1) bring 
economic entomologists in touch with one another; (2) enable them to beneflt from 
one another's discoveries; (3) and especially tbe facts thns collected might be seen 
often to have a significance which would be totally lost were they to remsiin isolated 
among their discovcrerd ; (4) although apparently ad«ling to the work of the Depart- 
ment of Agriculture it would really diminish it, as yon would have only the secre- 
taries' reports to deal with, and it would be their duty to receive and collare reports 
of others within the boundaries of th'^ir own States. — [Theo. D. A. Cockerel!, West 
Clitr, Custer County, Colo., May li, KSD. 
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STEPS TOWARDS A EEVISION OF CHAMBERS* INDEX,* WITH NOTES 
AND ])£SCRIPTIONS OF NEW SPECIES. 

By LoKD Wai^ingham. 

[Continued from page 291 0/ Fol. /.] 

LITHOCOLLBnS Z. 

In revising the index to the /veiuis LWntcoUetlSj one group of six supposed species 
has given me more tronhle than the otiiers. Thnse are: ulmella Chanih., modesta F. 
& B., conglomerafella Z.^ hicolorella Chamb., quercivorella Cbamb., and ohluHlobo' F. 
<&B. 

The first two are described as mining the upper side of elm leaves. The food-plant 
of the third is not known ; and the three last^ are upper-side miners on the leaves of 
species of oak. 

Zeller, in describing his conglomeraiella, mentions two varieties of that species, 
differing chiefly in the extension of the white line along the dorsal margin of the 
fore-wings, and Chambers uses this character to distinguish his hicolorella from 
ulmellaj with which he had at first placed it. He farther says that hicolorella has two 
costal streaks, while ulmella has three; but in describing qiiercivorellay also with three 
costal streaks, he says the third streak is a mere spot before the cilia. lu short, it is 
doubtful whether there are sufficient differences between the six descriptions to jits< 
tify the separation of any one of these species from the others on the ground of color 
or markings. The evidence I have to rely upon in forming a conjecture (for it can 
scarcely he more than a conjecture) a«) to their distinctness is as follows : 

(1) An authenticated specimen of modesta F. & B. from Boll's collection. 

(2) A specimen received from Miss Murtfeldt, regarded by her as ulmella Chainb. 
(a) A figure of a specimen in the collection of the American Entomological Society 

at Philadelphia, probably received from Chambers. 

{b) A figure of a second specimen in the collection of the Peabody Academy of Sci- 
ences at Salem, Mass., received from Chambers nnder the above name, and presumably 
equal to his type. 

(3) A specimen of conglomeratella referred to by Zeller in his description of that 
species eks the second of the varieties from which his description was taken. 

(4) Two specimens, nnnamed, received from Miss Murtfeldt, bred from mines on the 
upper side of the leaves of white oak. 

(5) An authenticated specimen o^ ohtusilohiP F. & B. from BolPs collection. 

It is most improbable that the elm and oak feeders should be the same, althongh 
Miss Murtfeldt's specimen of the supposed ulmella is scarcely distinguishable froui 
those bred from oak, and Boll's specimen of modesta actually bred from elm is still 
less so. We may at once admit that there are at least two distinct but very closely 
allied species, one on elm, the other on oak, but I think there can be no doubt what- 
ever that ulmella and modesta are the same. The name ulmella takes precedence for 
the elm-feeder. I fear that some years ago in naming specimens for some of my 
American correspondents I may have been gnilty of some confusion as to this species, 
having been misled by seeing specimens of hicolorella distributed by Chambers under 
the above name. We now come to the far more difficult identification of the oak- 
feeding species. 

Zeller's specimen of conglomeratella is labelled " Dallas, Tex., Boll." This differs 
from the other specimens here referred to only in its somewhat duller c dor, but it 
is not in good condition, although the markings are easily visible. It agrees pre- 

* Index to the describel Tineiua of the United States and Canada. V. T. Cham- 
bers. Bull. U. S. Geol. and Geog. Surv., IV (1), 1876. 
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ciselj'' with the figure of the specimen in the collection of the American Entomolog. 
ical Society, but Chambers admits having mixed his specimens of hicoJorella w'lih 
ulmella, and this figure probably represents the oak-feeder. Zeller's descriptions of 
the three forms, which he regarded (probably with good reason) as variaties of one 
species, are extremely clear and precise. The first is an admirable description of my 
specimen of obiusilobcB F. & B., and the third is an equally good one of the speci- 
mens received from Miss Murtfeldt. I have no doubt whatever that these are varie- 
ties of one species feeding on various oaks. There are no sufficient differences to dis- 
tinguish conglomeratella Z. from these, or from bicolorella Chamb., which would cer- 
tainly be included under Zeller's descriptions. I think it will be safe to regard three 
of the four names as applying to one and the same variable insect, for which the name 
conglomeratella takes precedence. The specimens mentioned as received from Miss 
Murtfeldt were bred from the upper side of leaves of white oak, but this would cer- 
tainly not distinguish them from quercivorella or bicolorella, both upper-side mines, 
the one bred from Q. bicolor, the other from Q. obtusiloba. The main differences upon 
which Chambers seems tio rely in separating these two species are as follows: 



Bicolorella, 

Fore wings yellowish saffrou, dorsal 
stripe extending to cilia. Oblique dor- 
sal streak absent. Two costal streaks, fol- 
lowed by small dots. Hind tarsi white. 



Quercivorella. 

Fore wings reddish orange, dorsal stripe 
extending beyond middle of dorsal mar- 
gin. Oblique dorsal streak present ; three 
costal streaks, the third a mere spot. 
Hind tarsi annulate with black. 



In all other respects the two descriptions are approximately the same. The darker 
ground-color and spotted hind tarsi of quercivorella may perh.ips be relied upon to 
distinguish this species from its allies. The synonymy of these species should there- 
fore stand thus : 

(1) Ulmella Chamb. =modesta F. & B. 

(2) Conglomeratella Z.^=bicolorella Chvkmh, =^ obtusilobcs F. & B. 

(3) Quercivorella Chamb. 

Note.— Chambers, in distributing specimens to his various correspondents, fre- 
quently appears to have attached a wrong name to them. This he admits in more 
than one instance in his writings. The utmost caution is required before accepting 
a specimen in any collection as a co-type of any one of his species. Dr. Hagen's notes 
of Frey's examination of spec imens in the Cambridge Museum (Papilio, IV, 151-3) 
show that in some cases the professor failed to recognize specimens that he must cer- 
tainly have seen before. This may be partially accounted for by the condition of 
the specimens, but where Clemens' species are referred to it must be remembered 
that these were determined by Chambers, who had not seen Clemens' types at Phil- 
adelphia and who may have wrongly identified them in some cases. 



Lithocolletis tubiferella Clem. 

It may be worth while to mention that when I saw Dr. Clemens' tj'pe of this spe- 
cies in the collection of the American Entomological Society, Philadelphia, in 1871, I 
made a note, " Hind wings gone ; very unlike a Lithocoihiis," It is perhaps doubtful 
whether Chambers was rightly acquainted with the species. The larva supposed by 
him to belong to it (Can. £nt., Ill, 165-6) was proved to be Coieopterouh (Can. Ent., 
IV, r2!}-4), and he does not mention the true larva, so far as I am aware, in any of 
his writings. He compares the perfect insect with his bifaaciella (unknown to me), 
and says of the former that the tuft is white, and it has no costal and no dorsal streaks 
behind the fascia, and the apex is not d usted. Chambers described his bifasciella from 
a single bred female, and if the subapical markings were not conspicuous it is possible 
that Clemens may have omitted to mention them. In Dr. Hagen's paper (Papilio, IV, 
152) mention is made of specimens (one good) of tubiferella Chamb. from Kentucky in 
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the Cambridge Mnseam, and a comparison of these with the remains of Clemens* 
type at Philadelphia would decide the point; but for the present I should not be jus- 
tified in attempting to correct their synouymy, and scarcely in suggcHting that either 
of them may be identical with leberiella F. & B., which must be at least a nearly 
allied species. 

LithocoUetis baftiatrigella Clem. = intermedia F. & B. 

I have authenticated specimens of haaisirigeUa Clem., compared with the type in 
the collection of the American Entomological Society of Philadelphia, and also of 
iniertnedia F. <fe B., from the Zeller collection, received from Frey, and I am able to 
say positively that these two species are the same. I have mot with it also in Men- 
docino and Siskiyou Counties, Cal., Rouge River, in Oregon, and have received it 
from Miss Murtfeldt from Missouri. 

LithocoUetis rileyella Chamb. = tenuistrigaU F. <& B. 

I received from Miss Mnrtfeldt, in December, 1878, a Liihocolletia labeled "Tenti- 
form mine on under side leaf of red oak." This specimen agrees precisely with Cham- 
bers' description of L. rileyella, and is obviously that species. It is uudistinguishable 
from ienuistrigata F. & B., of which I have specimens and mines. 

LithocoUetis quercibeUa Chamb. = subaureola F. & B. 

I was at first disposed to think that qt^ercihella could only bo regarded as & syno- 
nym of ar gen tifimbriella. Chambers writes thjit it resembles closely h\a fiMCOcostella, 
whi'jh I have shown to belong to that species; but after a careful study of his de- 
scription by the side of a specimen of subaureola F. &. B. I find that this is applicable 
in all particulars to that species, although the first, quercibeUa^ is described us glisten- 
ing snowy-white, with the apical third pale golden, and the other as pale golden- 
brown, with white markings. Chambers describes the subcostal streaks as pale 
golden. Frey and Boll regard this as corresponding with the ground color of the wing, 
and mention the straight, rather broad basal streak as being white, whereas Cham- 
bers regards white as the real ground color. With a specimen before one it is easy 
to see that the two descriptions are both accurate and precise in every detail. 

LithocoUetis clemenseUa Chamb. 

Another species that must be nearly allied to these is clemenseUa. I am induced 
to regard this species as distiuct, owing to its feeding on Acer saccharinuni^ and by 
Chambers' remark that 'Hhe hinder marginal line at the base of the dorsal cilia 
reaches to, but does not pass around, the apical spot." I find this peculiarity well 
marked in a figure of the species taken from a specimen in Professor FeruaUVs 
collection, and I know of no allied species in which the same thing occurs. This 
insect is omitted from the Index, although it is given in the List of Food-plants of 
Tineina (Bull. U. S. G. G. Surv., IV, 109, 1878). 

LithocoUetis argentifimbrieUa Clem. 

= Argyromiges quercialbella Fitch. 
= LithocoUetis longestriata F. &, B. 
=z LithocoUetis fuscocosteUa Chamb. 

In the Canadian Entomologist (Vol. Itl, .57) Chambers suggests that argentifimbri- 
eUa Clem, may 'be the same specie.s as qnercialbella Fitch, but he appears lo have 
never fully satisfied himself that this was tiin caso owing t > the differences between 
the descriptions of the larvo). On page Hi of the same volume ho points out that 
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whereas Fitch describes the larva of quercialbcUa as being "flat," no known flat 
larva of this genns makes a tontiforni mine, or an oval cocoon, such as Fitch de- 
scribes. The larva of Clemens' species is cylindrical, and as Fitch's description is 
not comparative it is presumable that the word " flat" was not used in the sense in 
which Clemens and Chambers use it for larvte of this genus, as distinguishing them 
from the cylindrical form. 

Frey and Boll (Stett. Ent. Zeit., XXXIV, ^09) themselves suggest the possibility 
that their longeHriata may be the same .as argentifimhriella Clem., and their d»»8crrp- 
tion IS so clear that, taking into consideration the similar larval habits^ I chink there 
can be no doubt that this is so. 

In the Cincinnati Quarterly Journal of Science (II, 229), Chambers professes an 
acquaintance with argentifimhriella Clem, and conflrms its identity with longestriaia F. 
& B. (although he subsequently treats them as separate species in his index), but he 
fails to recognize his own faacocosiellaf described shortly before that date, as falling 
under the same description. Chambers does not mention ever having taken or bred 
argeniifimhriella^ but there is a single specimen from Kentucky in his collection, now 
in the Museum of Comparative Zoology, Cambridge, Mass., about which Dr. Ilagen 
writes (Papilio,IV, 151) : ^^Argenlifimhriella Chb., I, Ky. (very bad condition; perhaps, 
f longestriaia Frey)." It was probably owing to the condition of his specimen that 
Chambers failed to see that his description of /rtscocosicZ/a corresponded with it. I 
have a specimen of the latter species from Dr. Kiley, from Washington, D. C, and a 
specimen of argentifimhriella compared with Clemens' type in the collection of the 
American Entomological Society at Philadelphia. They are evidently the same. 

It is somewhat doubtful whether this insect was first publicly named by Clemens 
or Fitch. Fitch's d scription was publish d in the annual rejjort of the New York 
State Agricultural Society, issued as Vol. XVIII ot* the Transactions of that society, 
professedly for the year 1858. The title-page is dated **Albany, 18 9." The h»tt«rof 
presentation from Mr. B. P. Johnson to the Hon. D. W. C. Liltlejohn, headed "In 
assembly, April?, 1859," evidently antedates the r<*al publication, for on page 585 is a 
letter from his excellency Jos 'ph A. Wright, American minister at Berlin, dated 
" Berlin, May 11, 1859." lu my copy is paste<L the following letter: 

" State of New York, Agricultural Rooms, 

''Albany, Mag 19,1860. 
**Sir: Will your lordship be pleased to accept ft)r your library the eighteenth 
volume of the Transactions of the New York State Agricultural Society for the year. 
" I am, most respectfully, your very obedient servant, 

" B. P. Johnson, 
** Coireftponding Secretary, 
**Lord Walsingham, 

" Primdent Royal Agricultural Society of England.'^ 

The wording of this letter seems to show that this volume of the Transactions was 
not actually distributed until the year 18(50, especially as the first three figures of the 
date *' 18.>U " are printed (not written) on the paper. Now, the date of Clemens' paper 
in the Proceedings of the Academy of Natural Science, Philadelphia, is November, 
1859, and if Vol. XI, in which it ap peared, was issued before the agricultural volume, 
Clemens' name must take precedence. 

Leaving my American friends who have access to the required information to cor- 
rect me if I am wrong, I propose in the revised Index to give precedence to argen- 
tifimhriella Clem, over quercialbcUa Fitch. 
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OENE&AL NOTES. 

TWO LOCAL OUTBREAKS OF LOCUSTS. 

Two locust occurrences worthy of note have come to our notice this 
season, one in Utah and another in Louisiana. 

Under date of April 29, Mr. James B. Darton, of Nephi City, Utah, 
wrote the Secretary of Agriculture that millions of grasshoppers were at 
that time liatchiug out on the borders of the grain fields in the vicinity 
of Nephi City. At our request and to save time Mr. Bruner, our 
agent at Lincoln, Nebr., took up the correspondence and wrote us 
May 17 that he had received from Mr. Darton eight or ten speci- 
mens of the locust. These, however, from having been treated like 
botanical specimens, and evidently put through a press, could not 
be specifically determined. They were the young of Melanoplus, but 
might belong to any one of five species. A second lot, which was re- 
quested to be forwarded alive in a tin box, was reported on Juno 5 by 
Mr. Bruner, but still left us much in the dark as to the exact species 
doing the injury. The first lot seemed to be composed of at 1 east three 
species, M. hivittatus^ M. spretus, SLud AL femurrubrum or M, devastator ] 
but the other sending, consisting of a quarter pint of decaying pupje, 
were nearly all Camnida pellucida, and just what other species were 
with them can not be said. In this outbreak several species were evi- 
dently united in the work of devastation. For several years back 
various causes have been working together to produce the injurious 
numbers appearing this year, but no great damage is to be looked for 
at the present in this region. 

In Louisiana the species which occurred was Melanoplus cinereus, re- 
garding which the Hon. T. J. Bird, Commissioner of the State Bureau 
of Agriculture, at Baton Rouge, wrote us June 8, mailing specimens. 
The damage done was slight and consisted in the leaves of young cotton 
plants being eaten. This is a local nou migratory species, all of which, 
though liable to multiply to such an extent as to cause some little alarm, 
seldom really do any appreciable damage^ Probably the best method 
of treatment is by the use of the bran-arsenic mash, concerning which 
several paragraphs will be found in the Annual Kepoit of the Depart- 
ment for 1885, pages 300 and 301. 

TENT CATERPILLAR IN ARKANSAS. 

Mr. J. W. Bland, of -War Eagle Mills, Benton County, Ark., has sent 
us a specimen of the moth of the American Tent-caterpillar ( Clisiocampa 
americana) with its eggs, which he found the moth in the act of de- 
positing on a i)each limb on the 8th of June. We place this on record 
as giving an idea of the time of egg laying of this species in that part 
of the country. These eggs were for the second brood, which it is not 
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unlikely may be followed by a tbird in Arkansas. Our correspomleut 
writes us tbat this insect is very destructive to fruit trees iu biscouuty. 

THE THISTLE CATERPILLAU IN WASHINGTON TERRITOEY. 

Mr. E. O. Scbwiigerl, of Naomi, Kitsap County, Wasb. Ty., sent to us 
the middle of June spjcimens of tbc larvae of tbe common Tbistle 
Butterfly {Pyrameis cardui) infesting tbistles and nettles there and 
wbicli be has not been able to find on any otber plants. Tbis is a com- 
mon butterfly, wbich is known to feed on tbe tbistle tbe world over, 
and helps much in keeping tbis noxious plant in check in tbistle in- 
fested localities. Our correspondent writes us that 90 per cent, of the 
thistles around Seattle are infested. The larvae attack first the head 
or young shoots, eating out the flower buds, and then work down inside 
the stems, thus etiectually destroying tbe seed crop. Birds do not eat 
these larva) on account of their short, sharp spines. 

THE CECEOPIA SILKWORM AGAIN. 

In Insect Life, for November (page 155), was mentioned tbe great 
abundance of tbe Oecropia near Oalaway, Nebr. As we wished to ob- 
tain some of these cocoons. Miss Brown was written to and at the same 
time cautioned not to take any old cocoons, as the abundance wbich she 
referred to might be due to tbe accumulations of many years. In her 
reply she says: 

A little boy colIect<ed mo about half a bushol, but when I assorted them I fonud 
tbat about bait* of tbem were poor. A good mauy were stung aud filled up wttb 
small grubs of some other insect, and others were last year's cocoous. I suppose 3'on 
know that the.re is not much timber here, excepting where it has been set out and 
planted, aud it is only on the cultivated box-elders, and then only iu certain locali- 
ties, that the cecropia silk-worm is found in numerous quantities. 

Under date of December IG, 1888, M. Natalis Rondot writes us : 

You notice, iu No. 5 of Insect Life, the remarkable abundance of Cecropia in one 
of the counties of the Statu of Nebraska, Miss Clara £. Brown having asked if the 
cocoons had any commercial value. To this question you replied that on the account 
of the difficulty iu reeling the filament of the cocoon it could hardly be used indus- 
trially. This is true; but we may well ask if these cocoon^ may not be used for 
spinning into schappe (spun silk) or for articles of fantaisie. I do not know whether 
these cocoons have been studied from this point of view ; in France at least no serious 
trial has been made of them, though I have had some samples of them combed as a 
matter of pure curiosity. The first question to study is that of the quantity of these 
cocoons. Miss Biowu has, perhaps, personal reasons for complaining of the damage 
done by these wild worms; but it is possible that in reality the product in cocoous 
would bo very light. It would be important to know how many of these cocoons 
could be obtained ; for, iu order to make a proper test, it would he necessary to have 
several pounds. This Cecropia is little kuowu to us, and I find in fact that we even 
have no specimens of it. It would be interesting to have some, at least some of the 
cocoons, such as are found attached to trees, and some of the moths. In examining 
my notes I find that I saw, some years ago, cocoons and moths of certain species, one 
of which was very probably the riaiifsamia cecropia ^ while the others were of one or 
two species very similar to it. Were they hybrids of tiie CecropiaT I do not know. 
As the Cecropia is abundant in the United States yon ought to know whether it is of 
fl unii^ue species or whether there are others allie4 to iti 
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Early in January we were able to send M. Iloudot a few live cocoons 
of the Cecropia, and in transmitting tlietn gave the following reply to 
his questions : 

The species which is the most common in th» United States is the Atiacus cecropia 
of Linn^. There are two species in this country very closely allied to it and by some 
held to be simple varieties of the Cecropia; they are the Columbia and the (iloveri. 
It is possible that it is to one or both of these that you refer as being mentioned in 
your notes. 

It is hoped, from the live specimens sent M. Bondot, and a similar 
quantity sent to M. Quajat, at Padua, that these scientists may raise a 
suflBcient crop of Cecropia cocoons to satisfy themselves of their value 
for the production of schappe. In this connection it may be added that 
Mr. L. G. Wilson, of Parsons, Dak. (statistical correspondent of the De- 
partment), informs us, under date of December 18, that wild cocoons are 
found in large quantities in his neighl)orhood, and that he wishes to 
send specimens of them to the Paris Exhibition. He has been requested 
to forward specimens to this Department. — [Philip Walker.] 

SPRAYING FOB THE ELM LEAP-BEETLE. 

Prof. Jolin B. Smith, in Garden and Forest for June 19, gives an ac- 
count of his experiments ip spraying large elm trees on the Rutgers 
College campus. Ho used a Seneca Falls force-pump, mounted on a 
tank holding 40 gallons and provided with a50foot hose. The end of 
the hose is attached to a 10- foot pole, and by means of a light ladder 
20 feet in length the foliage of the largest trees, somo of which are over 
50 feet in height, can be reached. Professor Smith finds that the ad- 
dition of a small quantity of kerosene emulsion to the mixture of Lou- 
don purple and water is of use in enabling the spray to penetrate the 
pubescence on the under side of the leaves and to spread wherever it 
touches instead of collecting in drops and falling. He recommends the 
addition of a pint of kerosene emulsion to 20 gallons water containing 
one-fifth of a pound of London purple, and states that this amount of 
the mixture is sufiicient for one of the largest trees. 

THE DINGY CUT-WOEM (AGROTIS SUBGOTHIOA Haw.). 

Late in May, 1886, Mr. Henry Nobes, a fruit-grower in the vicinity 
of La Fayette, Ind., called our attention to the fact that some insect, 
unknown to him, was destroying the ripening fruit in his strawberry 
field, large berries being wholly or for the most part devoured. A visit 
to the field soon revealed the depredator to be this cutworm, which 
occurred in great numbers under the straw mulch. Worms were not 
only caught in the act of enting the berries, but many were found gorged 
with the fruit, the red color distinctly showing through the skin of the 
culprits. In places where the mulch had been removed they did not 
appear to trouble the fruit, except to a very limited extent. — F. M. 
Webster. 
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THE EUROPEAN WHITE GRUB. 

We do not know which to won(l')r at the most, the industry of the 
woman or the numbers in which the White Grub (hirva of the Euro- 
pean Melolontha vulgaris) must have occurred in the soil, in the state- 
ment made by M. Reiset and quoted in "ia Nature^ for. the 18th of 
May, where it is stilted that in a field of about one hectare (2.471 acres) 
a single woman collected 759 pounds (344 kilograms) of these White 
Grubs or Cock Chafer larva? in 15 days. The actual number of grubs 
was estimated at 180,000. 

A WHEAT PEST IN CYPRUS. 

Mr. A. E. Shipley, of Cambridge, England, has just published a pre- 
liminary report on the species of Tineina which injures wheat crops in 
Cyprus (Bulletin of Miscellaneous Information, Royal Gardens, Kew, 
No. 30, June, 1889, pages 133-135). This iusect is (Ecophora tempera- 
tella, a species which occurs at Bey rout and Libya, and is widely distrib- 
uted throughout Palestine. The damage is done by the larva in min- 
ing the leaves and stems of the wheat. Many thousands of bushels of 
grain are lost through its work. The information which Mr. Shipley 
has received has so far been very fragmentary. 

THE ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

June 27, 1BS9. — Mr. G. W. J. ADgeU, of New York City, was olecteil a correspoudiug 
member of the society. 

Dr. Marx read a note giving tbe record of tbo numbers (216,000,000) of May beetles 
collected and destroyed in Tucbel, Pomerania. Mr. W. H. Asbuieiul read a descrip- 
tive paper entitled **Au Anomalous Cbalcid," in wbich he erected a new genus and 
species {Ilophcrcpis alhiclavis), for a Cbalcid collecUd by the lato Dr. R. S. Turner, 
at Fort George, Fla. Tlie paper was discussed by Messrs. Howard and Scbwarz. 

Mr. L. O. Howard called tbe attention of the society to some enlarged figures of tbe 
mouth parts of Periplaneta orientalis in Miall and Deuny's work on the Cockroach, in 
which no iudicatiou is given of a digitus proceediug from near the tip of the lacinia 
corresponding to the one occurring in P. americana described by him at a recent meet- 
ing of the society. Mr. Howard then briefly reviewed Miss Ormerod's recent book on 
South African Insects, and concluded his contributions by reading Hy. Edwards's 
paper, prepared for Insect Life and published in the present unmber, on Noises 
made by Lepidoptera. This very interesting paper called forth a considerable discus- 
sion by various members relative to the noises of Lepidoptera and other insects. 

Mr. E. A. Scbwarz presented a paper entitled Myrmecophilous Insects and a cata- 
logue of Myrmecophilous Coleoptera, exhibiting specimens of the Coleoptera treated. 
The paper w;ih a very valuable contribution to our knowledge of the insect parasites 
ami messmates of ants, and was discussed by Dr. Marx, Mr. Ashmead, nnd others. 

C. L. Maklatt, 
Actiny Recording Secretary. 
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SPECIAL NOTES. 

The Orain Lotise. — The comuiou Oraiu Aphis {Siphonophora avence) 
has quite outdone itself this season. Appearing in enormous numbers 
in parts of Illinois, Indiana, Michigan, Wisconsin, and Ohio, it re- 
mained in the fields much later than usual, and it was not until nearly 
time for wheat harvest that its natural enemies had sufficiently in- 
creased to destroy it. Toward the end the parasites and predaeeous 
insects were present in startling numbers and we have been able to 
rear many new ones, as well as to recognize at least two of Fitch's spe- 
cies. The insect enemies which we have so far found comprise eight 
species of hymenopterous parasites, one dipterous parasite, three spe- 
cies of Syrphid flies, two Ghrysopas, and a number of Gocciuellids. 

The Orain Louse itself is a difficult insect to fight, and it is most fort- 
unate that it is usually killed off by its enemies before appreciable 
damage is done. Its operations this year have doubtless caused some 
shrinkage of the crops, the amount of which can not be estimated at 
the present time. 



The proposed Economlo Entomologistfl' Union. — At about the time when 
this number of Insect Life is being mailed an earnest discussion as 
to the advisability of such an association as we proposed in our Janu- 
ary number will be going on at Toronto. Mr. James Fletcher, Domiu- 
ioil Entomologist of Canada and president of the Entomological Club 
of the American Association for the Advancement of Science, im- 
pressed with the great desirability for such an association and encour- 
aged by favorable comments ixom a number of prominent workers, has 
issued a call for a preliminary meeting at the Toronto meeting of the 
American Association for the Advancement of Science. 

We earnestly hope that an organization will be effected, for we feel 
sure that it would result in great benefit to the members and to the 
country at large. 



StatiBticB of Lose from Inseou. — As a contribution to the interesting 
study of the damage done by insects, computed in dollars and cents, 
we publish in this number a careful summary of the damage done by 

31 



32 

Gotton Worms in Texas duriug 1887, compiled from the first annual 
report of the commissioner of agricalture of Texas, by Mr. B. W. Snow, 
assistant statistician to this department. This summary had been 
promised us by Mr. Dodge, but as he was called away Mr. Snow has 
kindly prepared it for our use. 



Professor Cook's Bulletiii on the Grain Louse. — Prof. A. J. Gook has 
just published, as Bulletin No. 50 of the Michigan Experiment Station, 
a short account of the Grain Plant-louse, giving a brief summary of the 
known facts concerning this insect. The bulletin is preliminary in its 
character and no remedies are suggested. 



East Indian Rhynchota. — We have just received from Mr. £. T. Atkin- 
son a continaation of his valuable papers upon this subject. The present 
installment comprises some nine.y pages and includes descriptions of 
species numbered 295 to 443. 



AOOREGATE DAMAGE FBOM COTTON WOEMS IS TEXAS, CBOP OF 

1887. 

By B. W. Snow, Assistant StatUtidan, 

The commissioner of agriculture of Texas, in his first annual report, 
presents a statement of the aggregate cotton crop of that State for 
1887 by counties. In many parts of the State the season was an un- 
favorable one for this crop, drought and worms very much reducing the 
yield per acre. An estimate of the damage done by worms is presented 
for each county, ranging from nothing in many coanties to a loss of 50 
per cent, of the crop in others of large production, and an even heavier 
loss in some counties where the crop is of little importance and insecti- 
cides are not made use of. For the whole State the amount of damage 
done averaged about 21 per cent, of the crop. 

According to this return, the total number of bales gathered was 
1,125,499, while had there been total exemption from insect damage the 
farmers of Texas, according to this authority, would have gathered a 
crop of 1,422,948 bales. This would make the aggregate loss from 
worms equal to 297,449 bales. The value per bale of the crop which 
was made at the place of production averaged slightly over 940. Pre- 
suming that an increase of less than half a million bales in the aggre- 
gate crop would have made but little difference in price, the actual 
money loss to the farmers of Texas in one year from the Gotton Worm 
alone was 911,897,960. 

It is not claimed that these figures are absolutely accurate, but they 
are undoubtedly approximately correct, and wiU give some idea of the 
enormous tribute levied upon American agriculture by injurious in- 
jects. In that year Texas produced but 21 per cent, of the cotton crop 



33 

of the ooantry, and tbe Cotton Caterpillar and Boll Worm were active 
in all sections of the cotton belt. The injury elsewhere may not have 
been so heavy, but it woald swell the aggregate loss in one crop to 
startling proportions. 

The following statement has been prepared from the data presented 
in the report quoted from, and shows by counties the actual (stop gath- 
ered, witti the aggregate product which would have been picked had 
there been no loss from worms. In a number of counties damage from 
worms is not mentioned, and it is presumed that no loss occurred. 
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A 17EWLT-IMP0ETED ELM INSECT. 

By L. O. Howard. 

Our first knowledge of this insect in this country was gained in 1884, 
when Mr. Charles Fremd, of Eye, Westchester County, N. Y., wrote 
Professor Eiley, under date of June 22, as follows : 

My elm trees in the nursery are troubled this year with a red-looking mealy bug. 

Thousandsof them are be- 
tween the cracks of the 
bark, and are destroying 
the vitality of the trees. 
I have made one applica- 
tion of kerosene emulsion, 
but I piesume not strong 
enough. I will go over 
them again with a strong- 
er emulsion. • • * 

Professor Riley was 
in Europe at the time, 
and we therelore 
wrote Mr. Eremd for 
specimens, which he 
promptly sent, June 
30. All of them had 
been saturated with 
kerosene emulsion, 
however, and were 
not in fit condition 
for btudy. It was 
plainly to bo seen that they were new to the Coccid fauna of the United 
States, and our impression then was that they belonged near the genus 
Uriococcus. 




Fig. 1.— GOBSTPARIA ULMI 

larva frqjii aid* 



a, voung larva from above; 
greatly enlargea (original). 



, young 
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The following moDth Mr. Fretnd sent other specimens, all old females, 
and offered as a surmise as to the caase of their occurrence on his place 
the suggestion that they were very similar to bark-lice which he had 
noticed four or five years previously on some Ohiuese azaleas which he 
had procured from a New Jersey nursery, and which ultimately died, 
{lerhaps from the effects of the remedies applied for the Gocoids. 

This information unfortunately put us on the wrong track, and, sup- 
posing that it might be a new Chinese insect, we allowed other more 
important matters to intervene. 

In June, 1887, this insect was sent to the Department again by Mr. 
John G. Jack, who foqnd it at Cambridge, Mass., on the bark of Ulmus 
fulva (Slippery Elm). In Professor Biley's absence we wrote Mr. Jack 
the facts which had come to our notice, and that the species was unde- 
termined in the collection of the National Museum and the Department 
of Agriculture, and advised him to send specimens to Professor Com- 
stock, who was studying the group critically. A month later Mr. Jack 
wrote that he had followed our advice and that Professor Comstock 
reported that the species was undetermined, that it had been in his col- 
lection for some time, and that the previous winter he had found that it 
occurred abundantly on some elm trees in New York City. 

In the summer of 1888 Mr. Jack sent other full-grown specimens, 
and the same summer it was found upon several elms in the grounds of 
the Department of Agriculture, at Washington, by Mr. W. B. Alwood. 
In the fall of 1888 we found it also upon Ulmu8 americana in two local- 
ities in the streets of Washington. Up to this date only old females 
had been found, and these presented much the appearance of Erioooccus 
azaleod Gomst.,* except that the white, somewhat ribbed excretion is not 
continuous over the back, but is abundant around the sides, curling up 
over the back and leaving the central portion brown and bare. 

April 29, 1889, Mr. Jack sent to the Department some bits of bark 
and small limbs carrying non-impregnated females, male cocoons, and 
just-issued males, and, as Professor Biley was again unfortunately ab- 
sent, this time as representative of the Department to the Paris Expo- 
sition, we undertook some further study of the species from Mr. Jack's 
material, and from that found in Washington had careful drawings 
made, and had little difficulty in determining that the insect was iden- 
tical with the European Oossyparia ulmi Geoffroy, described by Sig- 
noret In the Annates de la SocUU Entomologique de France for 1875, 
page 21, and which occurs commonly upon Ulmua campestris in Europe. 
According to Signoret, alni ModieVj farinosus De Geer, spurius Modier, 
and lanigera Gm61in are synonyms of this species. The specific nameof 
the first-mentioned synonym would indicate that the species also occurs 
upon Alntis^ and indeed Signoret states that he has collected It in the 
Bois de Boulogne on Alder. 

* This was probably the scale which Mr. Fremd noticed upon his Chinese Azaleas 
and which be confonnded with his Elm Coccids. 
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Siguoret describes the newly batched larva, the adalt female before 
and after impregnation, and the immature male. Concerning the latter 
stage he writes : 

We have collected a large nnmber of active male nymphs, but no complete males. 
As with the preceding genus INidularia], when one distnrbs these insects daring 
their state of metamorphosis, they are apt to ran away. This is what M. Lichtenstein 
has noticed with Daotylapiut viHSt which he has pointed out as having an active 
nymph ; but, according to us, it is to avoid danger, and under natural conditions the 
nymphs do not leave the sort of sac which serves them as a cradle Iberoeaul. 

In this conclasion Signoret has been at fault. The true pupa is not 
active, and from the nature of its sheathed limbs can not be active. 
The form which Signoret describes and calls the *' nymph ''casts off- the 
pupa skin while yet in the cocoon and issues with its wings as yet un- 
folded and represented simply by pads, as shown in Fig. 3. It remains 
in this condition for some time (several days f ), runs freely about, with 
great activity, as we have seen, and, according to Mr. Jack's observations, 
even copulates with the female before its wings expand. It was in this 
condition that Signoret always found it. Others issue later with ex- 
panded wings and of the appearance shown in Fig. 5e, possessing long 
anal filaments. 'So casting of the skin has been observed between the 
two stages, but one may have taken place, and the form with the wing 
pads should be considered a pseudimago comparable with the form so- 
called in the Ephemerids. 

Signoret's descriptions of the difierent stages are sufficiently accurate, 
and we may simply give a brief r^sum^ of the appearance, adding a 
fuller description of the adult male. 

The newly hatched larva is of an elongated oval form, narrower be- 
hind, of a clear yellow color, each segment with a strong lateral spine 
and the front border of the body with six spines. The genito-anal ring 
has six hairs, around which is later formed a secretion which renders 
them invisible. There is a double row of spines down the middle of the 
back ; the antennae are six-jointed, the first three joints longest, the 
fourth and fifth shortest. (See Fig. 1.) 

The adult female before impregnation is of a similar shape, but the 
terminal lobes of the abdomen are more developed. Each segment is 
covered with spiny spinnerets secreting wax. The antennsB are six 
jointed, second and third longest, fourth and fifth shortest. There is 
an elongated protuberance each side of the antennse. The legs are short 
and slender, with the tibia shorter than the tarsus. The genito-anal 
ring has 8 hairs. (See Fig. 5a.) 

The full-grown male larva has seven-jointed antennse, joint 7 long- 
est, the rest equal. After impregnation the female becomes more round, 
fixes herself, the secretion becomes much more abundant on the sides, 
making at first lammellae, which afterwards unite into a continuous 
cushion. The back becomes smooth and the segmentation is plainly 
visible. The dorsum is plane transversely, but curved longitudinally. 
Particularly after the birth of the young, the female becomes well 
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separated from the waxy oashion and is easily removed from it (even 
jarriDg will accomplish the removal), leaving the noticeable empty white 
cup with its fringed edges. (See Pig. 2.) 




Fig. S.— GOSBTPASIA ULMi: o, Mliilt female ftom beluw; b, atlalt feniAle from aide; e, adalt female 
fh>m above— all greatly enlarged; d, empty waxy caahion; •, femalea in natanl poaition— enlarged; 
/, ahriTeDed fema le a n a tu ral aiie (original). 

The male presents a puzzle^ and neither Mr. Jack's observations nor 
our own have solved it. The active form 
with wing pads issued some days before 
fully-fledged males were noticed. Speci- 
mens under observation in Washington 
were observed to copulate in this condi- 
tion. The antennsB are ten-jointed, the 
joints well separated; the wings are repre- 
sented by pads of varying length. The 
poisers appear rather thick and fleshy, 
but lack the terminal hook. The abdo- 
men is very stout, suboval, considerably 
broader than the thorax, and when seen 
from above covers coxie, trochanters, and 
bases of the femora. Its segments are not 
well marked. (See Fig. 3.) 

A few days after this form makes its 
appearance the cocoons begin to give out 
the perfect males, which issue with wings fully expanded. (See Fig. 




Fig. 3.— OoaaYfABiA ulmi: Imperfect 
male—greatly enlarged (original). 
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5e*) There lealljr 9eems to bave beeo a mole benreen tliia paeadi- 
mago and the perfect male, for in no other vajr can ve aoeoont for the 
differenee in form. The antciuue possess the same nnniber<^ joints (ten) 
of aboot the same relative proportion^ althoo^ joints 3 and 4 are longer, 
bnt the incisores are rather better marked. The poisers are lighter iu 
eolor and less fleshy in i^ppearanee, and the curved hook is plainly visi- 
ble at tip. The abdomen is rather kniger, mnch more slender, and 
tapers gradually ftom base to tip. Its segments are well indsed and 
plainly separable from above. It does not cover the hind coxie and 
trochanters. The tibiae are longer in pn^KMtion to their tarsi. The 
anal s^^ment gives off two waxy filaments as long as the entire body. 
These filaments were not noticed in the psendimago. 
Tite cocoon itself is rather dose though thin, flattened oval, and pare 
white, abont 2** long by 1"* wide, and is composed of 
■' " . - r rather coarse wax fibers. (See Fig. 4.) 

•y' . According to one season's observations, therefore, 

* , ^ this peculiar pseudimaginal form issues under perfect- 

^ ' \ « 1y natural conditions several days before the tme im- 

^^ ^ ago; it is active and copulates. We have not observed 

V / ' ^ it develop into a true imago. We have seen the true 

/' * / - imago, however, issue from the cocoon, fully fledged, 

*',■'' several days later. Why it ever issues as a pseudi- 

-^'. . " v;.: : mago we do not know. That this is common is shown 
by the observations of Signoret, who never saw the 
fully- fledged male. We are not certain whether the 
copulation of the psendimago with the female is a per- 
fect one or is abortive and prompted by premature in- 
stinct, although the iutromittent organ of this form is 
apparently complete and unsheathed. 

From Mr. Jack's notes and our own observations at 
Washington we are able to give tlie round of the in- 
secc's life in general terms. The young lice are appar- 
ently bom viviparously as with the Mealy Bags, and 
issue from their living mothers iu late June and early 
July and scatter actively over the tree, the majority of 
them with TTlnius fulva in which the twigs are pube- 
scent or bristly, settling temporarily upon the leaves, 
mainly upon the upper surface in the angles of the midrib and princi- 
pal veins, but also upon the under surface. With TJlmus racemosa^ how- 
ever, the twigs being smooth, large numbers settle about the buds and 
on the surface of the twig, many others also occurring on the leaves. 
With TJlmu8 viontanaj which is the species upon which we have princi- 
pally studied them, they settle very abundantly upon the under sides 
of the leaves along the midrib and preferably just at the forkings of the 
veins. We have never found them settled upon the upper surface of the 
leaves, nor, iu this stage, upon the twigs. 




Fi|5. 4.— GoftuiriA. 
BlA ULMI: Cocoon of 
nialH, ^bowinK anal 
fliarneiita and (Mlgea 
of winick extnidinic^ 
greatly enlarged 
(oriKinaf). 
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lu Aagast the lice desert the leaves and new twigs and return to the 
larger branches and trank where tliey soon settle themselves in crevices 
of the bark. At this time they secrete a great deal of honey-dew which 
attracts ants and other insects, and gives off curiously enough a pun- 
gent odor which Mr. Jack states is noticeable where large numbers of 
the coccids are at work, but which we have not noticed at Washington, 
probably on account of the comparative scarcity of the lice. 

This settling into the crevices of the trunk and limbs is purely for 
hibernation and is not a permanent fixture, as when Mr. Jack took some 
branches into the house in December they became quite active, moved 
about the limbs and escaped to different parts of the room. 

As warm weather comes in the spring they begin moving once more, 
the females cast their last skin and the males form their cocoons. The 
adult males issue about May 1, and while still in the pseudimago state, 
were observed both in Cambridge and at Washington in many cases to 
copulate with the females. The fully developed males are seen ii: abun- 
<lance a few days later ; the great majority of the late ones issuing from 
their cocoons with the wings fully expanded and the anal filaments 
complete. Indeed the long filaments protrude from the cocoon and by 
laying hold of them the insect can be pulled out. It issues nrturally 
backwards as do the males of other Coccidse. 

Soon after copulation the females fix themselves permanently and the 
males disappear. This occurs the latter part of May. The females at 
this time are attached mainly to the trunk and larger limbs. From this 
stage (the impregnated female) the secretion of honey dew is more pro- 
nounced than from the young females described in an earlier paragraph. 
It is given off in minute drops, which, according to Mr. Jack, are plainly 
visible while falling in the bright sunlight. The trunk, branches, and 
lower leaves are blackened, and many ants, wasps, and fiies, as weh as 
some beetles, are attracted. 

The young lice begin to hatch in from three to four weeks after im- 
pregnation, and thus the life round is completed. 

Mr. Jack's original specimens were found upon Ulmus fulva in the 
Arnold Arboretum near Boston, and he afterwards found the species 
quite widely distributed in the vicinity of Boston, occurring upon V, 
amerieana and 17. racemosa as well as upon the European species, U. 
mantana and U. campestris. He found it more common on the American 
species than upon the European, and more abundantly upon U. fulva 
than upon U. amerieana. Upon the latter species he found that the 
Coccids preferably left the coarse bark of the trunk and ascended to 
the higher parts of the tree. 

In Washington specimens have been found upon the Department 
grounds in considerable numbers only upon one of the varieties of the 
European Ulmtts montana (probably var. rubra), only occasional speci- 
mens being found upon U. campestris and the American species grow- 
ing side by side with U. montana, V. fulva, which is so badly infested 
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at Boston, is apparently untoncbed in Washington. In other parts of 
the city the Goccids have been foand in several instances npon the 
tmnks of the large U. americana^ but these trees are too tall to mount 
readily to ascertain the numbers on the limbs. On the infested U. 
mantana at the Department the old females clnster thickly along the 
under sides of the lower limbs, and through July the young are scat- 
tered over the leaves feeding vigorously and growing rapidly. Were 
we considering this question of the varieties attacked from the Wash- 
ington trees only we could very plausibly account for the occurrence 
of the species so abundantly upon montana and not on campestris for 
the reason that the leaves of camgestris are completely skeletonized 
every summer by the larvsB of the imported Elm-leaf Beetle, while the 
leaves of mantana are only partly eaten, thus giving the young Goccids 
abundant opportunity to develop on the latter and none at all on the 
former species; but unfortunately the facts from Cambridge obviate 
this simple conclusion. 




Fig. 5.— GO86TPABIA ULMi: a, female before impregnation— greatly enlarged; b, male cocoons in 
natural position on limb—nataral size; e, perfect male— greatly enlarged (original). 

Upon ascertaining definitely during May the identity of the species 
with the Euroi)ean Oossyparia ulmi it immediately occurred to us as a 
matter of course that it was quite natural that the insect should be 
abundantly found in the two localities of Boston and Washington in 
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the arboretams in which Earopean elms were lar^^ely growing; but 
there was still their earlier occarreDce at Bye, N. Y., to be explained. 
We therefore wrote to Mr. Fremd, June 26, to ascertain whether there 
were any European elms in his vicinity and whether the insects had 
increased, and received promptly the following very satisfactory reply : 

I am just in receipt of yoon, and will answer at once. At the time I wrote to 
yon, in 1884, regarding the elm louse, I had several hnndred of European elms in the 
nnrsery, and there are also quite a number of large trees, etc., in a number of 
lawns about Rye. The louse has disappeared from our trees altogether, how I don't 
know. • • • 

The probable reason for the disappearance of the insects with Mr. 
Fremd was his use of the kerosene emulsion in 1884, as he wrote us 
under date of June 22, 1884, that he had used a weak emulsion and 
was about to try a stronger one. This leads us to Mr. Jack's statement 
that whale-oil soap with kerosene was successfully tried against the 
old scales on the trunks and larger limbs in the Arnold arboretum, but 
those upon the smaller limbs escaped. He did not know the strength 
of the solution. 

This finding of Oossyparia ulmi upon American elms and upon Euro- 
pean elms in this country was quite to be expected, and the only won- 
der is that it has not been found and recognized before.. The species 
of Goccidse have already extremely wide ranges, and every season still 
further extends them. Of our admitted North American Ooccid fauna 
twenty-three species are of European origin (one more doubtftilly so), 
three are from Australia and New Zealand, while sixty -nine are either truly 
North American or their original home is unknown. As several of these 
are found only on hot- house plants, they are certainly not North Amer- 
ican. Several others are found on both native and imported plants and 
there are no data upon which to decide upon»their proper faunal posi- 
tion. The fact that the Oossifparia prefers American elms at Cambridge 
is by no means without precedent in the group, and as another instance 
it may be mentioned that the beautiftd oak-scale Asterodicispis quercicola 
(Boach^), recognized by Oomstock in 1880 upon foreign oaks on the De- 
partment of Agriculture grounds, is at the present time to be found al- 
most solely upon American oaks in the same grove. 

Since the completion of this article Professor Gomstock has written 
as that he had himself recently decided that this insect is the Earopean 
OoB9ypar%a ulmi^ and states that last winter he found it abundant upon 
elms in Saxony. He also states that it has been sent him by Mr. Henry 
Edwards from New York City, and by Dr. Lintner from Marlborough, 
N. Y. Mr. Edwards informs us by letter that his New York specimens 
were obtained from English elms of three years' growth. 
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SOME MICHIGAN NOTES RECORDED. 

By Tyler Townsend. 

The few notes here incorporated are selected and rewritten from an 
accoaut of injurious insect appearances in the vicinity of Gonstantine, 
St. Joseph County, Mich., prepared by the writer three years ago (1886), 
and which it is not now thought advisable to publish in its original 
condition. The mnjority is omitted, only a few points being brought out 
which are considered of sufficient interest to be worthy of record. 

Passing the Hymenoptera with the remark that the Raspberry Saw- 
fly (Selandria rvbi) did some yearly injury from 1881 to 1886, we And 
in the Lepidoptera a number of species to be noticed. Of the two Cab- 
bage Butterflies (Pieris olera^ea and rapcB)^ it is worthy of note that the 
native species was (up to 1886) usually the more abundant, both species, 
however, being quite injurious every year. Scudder records P. rapce as 
reaching this part of Michigan in 1877, on the authority of A. J. Cook 
and E. W. AUis. Thus for ten years at least the native butterfly has 
held its own against the foreign one, as it seems to have done for a 
shorter period of tjme in Colorado (see Insect Life, I, p. 382). 

The Peach-tree and Currant Borers (JEgeria exitiosa and tipuliformis) 
are prominent, the first, aided perhaps by the bard winters, having ex- 
terminated the peach crop in this neighborhood. For several years up 
to 1881 a fine crop of this fruit was realized, and that year there was a 
splendid yield. In 1882 the yield was very small, many trees having 
died. Since then the trees were especially infested with this borer, 
which had previously been gaining steadily in its injuries for several 
years, and many trees had died every year, while none yielded fruit, 
until in 1886, in this immediate vicinity at least, hardly a live peach 
tree was to be found. 

The Orange-striped Oak- worm {Anisota senatoria) was veryiibundant 
from 1879 as far back as 1874, stripping red oaks especially of their 
foliage to an alarming extent. It gradually became less injurious each 
year until it almost disappeared. With the exception of a few iso- 
lated larvsB seen in 18S6 and some a year or two before, there had been 
none noticed for several years back. Accounts this year (1889) indi- 
cate-that it has again made its appearance. 

The Boll Worm {Heliothis armigera) came under notice only once dur- 
ing a period of twelve years. This was in 1881, when the worms were 
frequently met with in ears of green corn. The Army Worm {Leucanm 
unipuneta) also appeared here in 1881, being in good force and entirely 
destroying many fields of grain, especially oats. 

In 1886 the moths of a species o( Agrotis (probably subgothica) were 
found in great numbers about houses, being especially numerous and 



43 

active every evening during the latter part of May, tlie whole of Juue, 
and the first part of July, swarming on the upper-story windows of 
houses. 

In the Diptera several species never known to be injurious occurred 
at times in some abundance. A very sleek-looking, black, pubescent 
fly {Laphria cants Will., determined for me by Dr. Williston) appeared 
in very large numbers in May, 1886. They covered the grass as well as 
raspberry and currant bushes, and were to be seen on almost every- 
thing, yet it could not be ascertained that they did any injury. The 
species passes its larval state in the ground, probably feeding on the 
roots of plants or other vegetable substances, while in the perfect state, 
together with other members of its genus, it is rapacious. Some mem- 
bers of the family are even predaceous in their larval state, devour- 
ing the larvse of beetles found in grassy places (Williston). In two 
local lists of Diptera, one of Montreal and the other of Philadelphia, 
this species is not included, but it was described by Dr. Williston from 
two specimens, S and 9 , taken in Oonnecticut, June 25. Three other 
Diptera were observed in considerable numbers on currant bushes in 
1882, on May 9 and later in the same month.' They are Bibio femoratus 
Wied., ^ and $ , a smaller undetermined species of BibiOj and Scatophaga 
stercoraria Liun. The first of these is given the locality ^^Atlautia 
States," in Osten-Sacken's list, and in the local lists just mentioned is 
recorded from Philadelphia, but not from Montreal; the last species 
occurs in both local lists. These three species appearediin more moder- 
ate numbers at the time than did Laphria cants in 1886, but were still 
quite numerous. They doubtless occur in smaller numbers every year, 
but were not noticed as particularly abundant after 1882. 

Of the Goleoptera, one of the May beetles, lAJLchnostema prunina^ 
rather rare in collections, though locally abundant as will be seen, oc- 
curred in good numbers in 1886 on raspberry, blackberry, oak, and apple, 
in the evening, and there is good reason to believe that it has been nu- 
merous in previous years. It first appeared May 2. On May 22, at 1 L 
o^clock in the evening, 82 specimens were beaten from raspberry bushes 
in the course of ahalf hour. It would seem that where there were so many 
of the beetles on the leaves they would be apt to cause some damage, yet 
the leaves had not been eaten. The beetles were abundant only on 
bushes in grass or sod, those kept clean of grass and weeds yielding 
very few specimens in proportion. In the larval state this species is, 
as are its congeners, destructive to the roots of grass. Numbers of the 
beetles were found every fine evening buzzing about in the grass in va- 
rious places and finally flying away, these being no doubt individuals 
which had but recently emerged from the pupa state. This is in explana- 
tion of their being found in abundance only on the bushes that were in 
grassy places. 

In the Hemiptera, Brood XXII of the Periodical Cicada may be re- 
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corded for this locality iu 1885. Several other insects in this order 
may be noticed. Prominent amonj^ them is the Grax)e-vine Leaf-hop- 
per {Erythroneura vUis) which was very abundant iu all its stages dar- 
ing the first part of September, 1886, on the leaves of the grape. It 
caused considerable injury by puncturing and thus disfiguring the 
leaves. The ^perteot insects that were noticed here did not have the 
transverse reddish bands nearly so broad as generally represented 
in the figures of them, but very narrow, while all the rest of the insect 
is of a pale yellow. 

The Orain Plant-louse {Siphonapkora averue) occurs some years on 
wheat and oats, but has never done particular damage. However, this 
year (1889), reports from the vicinity of Gonstantine, and the local 
papers, state that it has appeared in large numbers. 

The Maple Scale {Pulvinaria innumerainlU) was very abundant on the 
maples in 1884, being conspicuous and causing some alarm. It how- 
ever disappeared without particnlar injury. 

A greenish-yellow or grayish plant-bug {Euschistua variolarius) was 
found in some numbers in July, 1886, on red raspberries. Quite a 
number of the berries were noticed on the bushes, each one having a 
specimen of this bug upon it, which from appearances seemed to have 
been engaged in the nefarious practice of piercing the berry and suck- 
ing its juices. One of these individuals was a nymph. This species 
is very common at present, and it wotild not take much increase to 
make it abondwt, in which case some of our small fruits might sustain 
a slight amount of injury, though nothing probably that would be ap- 
preciable. 

In the Orthoptera, many species of Acridid® are common. The 
Bed-legged Locust (Caloptenus femur-rubrum) was very abundant in 
August and September, 1886, in clover-stubble, meadows and pastures, 
and along roadsides everywhere; yet they were not particularly injuri- 
ous. Specimens were taken in coitu from September 3 to October 12 
on iences along the roads in the country. The first winged specimens 
were noticed this year on August 9. The Lesser Locust {CaU^tenus 
atlanis) occurs occasionally with the preceding. This species was taken 
in coitu from September 13 to October 13. Other species occurring with 
these are OaJoptenus bivittatus and 0. differentiatis^ which are usually 
numerous. These two species were taken with 0. atlaniSj August 9, 
early in the morning, on hollyhock seed-cups beginning to turn yellow, 
which they had evidently been eating, as holes were foaud in their 
outer coverings. 
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PEELIMnrABT VOTE VPOV CHIOVOBAS ((EHSIS) MACOVHII, Edw. 

By Jamss Flktchkb, Ottawa, Can. 

In the Canadian Entomologist (XVII, p. 74, 1885) Mr. W. H. Edwards 
describes the male of Chionobas macounii from about a dozen specimens 
discovered Jnne 28, 1884, by Prof. 
John Maconn, the Canadian Govern- 
ment Botanist, at Nepigon on the 
Canadian Pacific Eailwa J at the north- 
em extremity of Lake Superior. In 
the last week of Jane, 1885, the same 
collector took a male and two females 
at a far distant locality, Morley, in the 
district of Alberta, N. W. T., lying at 
the eastern base of the Bocky Mount- 
ains. Up to the present time these 
are the only known stations for this 
handsome species, which, in some 
respects, is the most remarkable and 
distinct species of the whole genus. 
In size and general appearance it ap- 
proaches nearest to C. califomicaj 
but the sexual bar of androconia, such 
a conspicuous feature in the males of 
Chionobas, is entirely wanting in the 
present species. The average expanse of the wing is, S 55-65*°™, 9 
65-70"™. In the Annual Report of the Entomological Society of On- 
tario, 1888, page 85, is an account of an expedition I had the pleasure 
of making with Mr. S. H. Scudder to Kepigon in the beginning of July, 
1888, for the purpose of getting eggs so as to obtain a knowledge of the 
earlier stages. Although local, the species was found to be compara- 
tively abundant and about 250 eggs were secured. To reduce as much 
as possible the chance of failure in breeding these were distributed to 
about twenty different entomologists in various parts of America and 
Europe. The eggs hatched in three weeks, and notwithstanding that 
the larvae ate readily of all grasses and sedges offered them there was 
great mortality amongst the growing caterpillars, and the only speci- 
mens I know of which were carried safely through the winter were those 
sent to Mr. C. E. Holmgren, in Sweden, and three which I had myself 
at Ottawa. These hatched July 27, 1888, passed first molt August 17, 
grew very little before winter, and hibernated in the second stage. 
They were left out-of doors upon a living plant of Carex pedunculata 
and rested exposed upon the leaves, where they finished feeding with- 
out any protection and without spinning any silk. 
3377— No. 2 2 



Fio. 6.— (En BIB MACOUNII: FuII-n^wn larva; A, 
from ttboye; B, from side, beginninic of cnt; 
(7, from side, end of cat— natural size (originnl). 
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The cold daring the first part of the winter was very severe, the mer- 
cury frequently dropping to 20^ below zero (Fahr.), and this, too, with- 
out any snow upon the ground. During February, 1889, however, much 
snow fell, and they were covered by 4 feet of snow until the middle of 
March. When the spring opened three larv» revived, but only one 
would feed; this passed its second molt on April 15, the third on June 
13, and the fourth on July 6. In Mr. Scudder's Butterflies of New 
England (pp. 1775-1777), appear descriptions of the male, the female, 
and the first three stages of the larva. What I take to be the mature 
larva is figured life size above* (eighteen days after fourth molt). The 
general colour is grayish-brown, striped with black and pale lines. As 
with many other grass-feeders, this caterpillar furnishes a good instance 
of protective mimicry. It is extremely sluggish in its habits, generally 
feeding very early in the morning, and then resting for several hours, 
head downwards, at the base of the tuft of 8e<lge, when the colour, 
shape, and longitudinal stripes give an exact resemblance to the dead 
leaves and scales always found at the base of these plants. The dis- 
tinct dorsal and lateral stripes divide the body into widths equal to 
the leaves, and the faint subdorsal and stigmatal lines indicate the 
midribs, whilst many small black dots around these lines not a little 
resemble the minute parasitic fungi which so often discolour the leaves 
of grasses. 



EZTSACTS FBOM CO£BESPONDENCE. 

PierlB rapae in Caliibmia. 

In Insect Itam, JoBt received, I notice a note upon Pieria rapa. In May, 1883, 1 
captnred in this place one male of that species (identified by George D. Halst), since 
when I haye never seen another specimen, although collecting butterflies every year, 
and usually extensively. That sample I have yet in my cabinet. 

P.protodioe is abundant here, but no great damage is done by it.— [W. G. Wright, 
San Bernardino, Cal., July 13, 1689. 

Poiaonoua Bpidera. 

I send to-day in glass tube a specimen of Lairodectus verwmnduB, or "poison spi- 
der." It is believed to occasionally bite people, with serious effect. I have myself 
known two people (one of them a lady) who were bitten, presumably by this species 
of spider, while in privies, and both persons were seriously ill for weeks. I presume 
that the interest in this subject is about over ; if not, I can interview the doctor who 
attended the lady and the gentleman bitten and send you the results of the inquiry. 
Personally I know that this spider frequents such places as old buildings and privies, 
and it is my custom always to brush out with leafy twig all dark places before run- 
ning auy risk.— [W. G. Wright, San Bemardiuo, Cal., July 13, 1889. 

* This figure was drawn by Miss Sullivan from photographs and notes brought by 
Mr. Fletcher to Washington on a recent visit.— L. O. H. 
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A Spider-bite ContribntioiL 

As mj brother receives Insect Life, in which I have foand very many interest- 
ing things, I see that yon are taking up the question of the bite of spiders and that 
observations are desired. Here is one which nnfortunately does not accord in its re- 
sults with those which have already been published on this subject. 

In 1858, if I recollect rightly, being in Silao de la Victoria, near Guancjnato, they 
brought to me a little girl who had been bitten by one of those enormous spiders, 
quite common there, and which Mr. Leon Becker has named Metriopelma hreyeri. The 
oblong tnmified border was about 3 lines high, of a livid, violaceous color, filled with 
a serosity which I was not able to examine, not wishing to puncture the very thin 
epidermis. The center of the tumor was concave, and filled with hard pus. Eight 
days after the accident there was a little pain but there were no general symptoms. 
Unfortunately I was unable to follow the case, so that the observation remains in- 
complete, but I think that they would have brought the child back to me if there had 
been any serious consequences. It is impossible for me to recall the treatment which 
I employed. Since that time I have never had occasion to see any one bitten by Me* 
triopelma^ Thertdiony or Scolopmdra.^lDr, Alfred Dug^, Guaniguato, Mexico, May 28, 
1889. 

Blackbirds vs. Boll-worma. 

On page 351, Insect Life, after comments on Blackbirds and the Boll-worm, it is 
remarked, " This is an int'^resting experience, but was the evidence sufficient," etc. 
To my mind it was, to encourage me that I had a friend in the blackbird, and that 
he was destroying boll-worms by the thousand. The facts are these : 

My field of com w. s in full roasting-ear, and the blackbirds were swarming in it. 
My hired man came to my library and told me we must get some boys with guns to 
shoot blackbirds, or they would ruin our corn. He added, " The neighbors are all in 
their corn-fields shooting to drive away the blackbirds.'' I told him to wait until I 
had time to see what the blackbirds were doing. On entering the field there were 
enough blackbirds in sight to have ruined the field of com in a short time. I spent 
an hour or more in the field of 24 acres, and did not find an ear that showed the birds 
were eating the com. The birds would light on the ears, and spend but a short time 
there, and pass to another ear. I noted ear after ear that I had seen a bird on, and 
I always waited until the bird had finished his work on it. I found on every such 
ear the marks of the boll-worm. They were developed enough to have commenced 
eating the grains. There were the evideuces that the worm had been there, and I 
saw the blackbirds there, and making passes as if picking out the worms, and after the 
bird had left the ear I could find no worm. The birds seemed to be busy hunting and 
eating this destructive and disgusting pest. I left the field pleased and grateful to 
the blackbirds. I told my hired man he need not waste any time or powder on the 
birds. They were welcome to hunt worms, and could take what corn they wanted 
to make a variety. Now, this is not sufficient to show that blackbirds are in the 
habit of feeding on the boll- worms, I know, but it satisfied me that the birds were 
destroying thousands of them for me. The season was dry, the meadows were short, 
and the grass dried on the hillsides overlooking my bottom fields. The conditions 
were these com in full roasting-ear, the earth dry, and the weather hot. The corn 
at husking time was not iigured by birds more than usual, which is so light as to be 
almost inappreciable. I hope I may have opportunity this season to make further 
observations, and that the good work of the blackbirds may be established by many 
witnesses.— [L. N. Bonham, Colnmbus, Ohio, June 7, 1889. 

Further on American Insecticidea in India. 

I have to thank you for No. 9 of your valuable publication, Insect Life, contain- 
ing my remarks upon insect pests and your foot-note to the same. With reference to 
my note about the Lecanium found upon Mango treed, I have since heard from Mr. 
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Dooj^las, who originally identified it as X. memmimatmm uf 8ignoret, thmt upon cloeer 
examination be conaiden U to be a distinct species. At bis request I hare accord- 
ingly described it as a new species in tbe April (No. 299) faloaoloywto* Momtklg 
Magazine under tbe name of Letamimm mmu fifirtr, Mr. Doaglas appends a note to 
ibis article in wbicb be mentions tbat tbe specimens receiTed from Demerara sbonld 
also tie referred to tbis species. 

From small experiments witb keroeene soap emulsions 1 ieel sure tbat your pro- 
posed remedy would sneoessfully exterminate tbe scale-bug so destructive to onr 
coffee plants. But tbere are many serious difficulties in tbe way of its application on 
a sufficiently large scale. Some of tbese difficulties I note below for your considera- 
tion. Tbe large size of plantations, Tarying from 200 to 1,000 acres, wbicb, at the 
average rate of 1,500 trees per acre, gives from A),000 to 1,500,000 individual trees to 
be treated on a single plantation. These plantations are situated on steep bill-sides, 
intersected only by narrow and rongh foot-paths ; consequently tbe liquid and appa- 
ratus would have to be transported enrirely by band labor. Unless this treatment 
were simultaneously undertaken by every planter, tbe infection would be oontinnally 
re^ imported. And even if united action could be made compulsory it would still be 
impossible to disinfect tbe indigenons trees and plants which at present act as reser- 
voirs of the pest. I fear that tbe expenditure necessary to meet all these difficalties 
would be qnite prohibitive. Bat if you still consider otherwise, and woald kindly 
give me an idea of the probable cost of apparatus (or refer me to a manufacturer of the 
special nozzles and force-pumps used in this work), I would estimate the cost of the 
treatment and lay the plan before our Planters' Association. — [E. Emeat Green, Eton, 
Pnndnloya, Ceylon, June t, 1889. 

Rkplt.— * ^ * The fact that the crop is grown npon bill-aides and that the 
field is only intersected by narrow foot-paths would render one of the knapsack pumps 
the only one which could be nsed for this purpose. European manufacturers have 
placed upon the market a number of desirable knapsack pumps, some of them hold- 
ing several gallons, and all of them fitted with some modification of the Riley nozzle, 
which insures a fine spray and an economical distribution of the liquid. Knowing so 
little about the value of the crop and the amount of damage which the scale insects 
really cause, I cannot pass judgment upon the advisability of the introduction of this 
remedy extensively, bnt I should surely say that it would pay to import one of the 
Vemiorel pumps complete and make some careful experiments by its use with a good 
emulsiou. • • • [July 3, 1889.] 

A new Quince Enemy. 

I inclose herewith a match-box containing Quince leaves infested with insects. 
The Quince tree is in a garden among pears, peaches, plums, pomegranates, figs, grapes, 
apples, etc. This is the second year tbat the Quince has been infested, and to such 
an extent as to check its growth and render it un.ruitful, bnt I can discern the in- 
sects on no other tree. I should be glad to know the name of the pest and how to 
destroy it.— [W. Jennings, Thomasville, Ga., June 24, 1889. 

Reply. — Your letter of June 24 and the accompanying specimens of the insects 
found upon the leaves of your Quince tree have been received. The insect is one which 
has no distinctive common name. 1 1 feeds upon a variety of plants and is usually called , 
when found upon any particular one, by the name of the plant; as, when found upon 
hawthorn, it is called the ^'Hawthorn Tingis,'' when found upon butternut it is called 
the " Butternut Tingis." Its scientific name is Coryikuoa arcuata. It hasnot previ- 
ously been recorded upon quince so far as I know, and this habit will enable it to do 
considerable damage when occurring in great numbers. If you will spray your trees 
with a dilute emulsion of kerosene and soap you will be able to destroy the insects 
which are now present, and if you will burn tbe rubbish under the tree in the fall 
instead of making a mulch around the base you will probably lessen the appearance 
next season. • • •— LJiine28, 1889.] 
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New Food-plant and Enemy of loerya. 

"* * • For the first time I have foand the Icerya infesting a Conifer— the Cedar 
of Lebanon {Cedrus libani). The tree is growing in a yard in this city, and is infested 
with large numbers of the loerya in all stages. In Professor Riley's report for 1886 no 
mention is made of this insect having been found infesting any Conifer in California, 
although Mr. Maskell records having found it on pines, firs, and cypress in New 
Zealand. 

I have also to record a new insect enemy of the Icerya. Mr. J. W. Wolfskill and 
Mr. Alexander Craw, of this city, both of whom are close observers of the habits of 
insects, inform me that they saw a long, slender, pale brownish beetle — the Telephorus 
eonaors of Le Conte — feeding upon the eggs of the Icerya, having first torn open the 
cottony covering of the eggs. I have bred this beetle from a larva found under a 
stone near the margin of a small stream of water, but have not been able as yet to 
ascertain what the larva feeds upon. I confined one of them in a box with a cut- 
worm, the larva of Tcenioeampa rt^ula Grote, but the Telephorid larva did not attack 
it, and finally died. Is it possible that this beetle has learned to feed upon the eggs 
of the Icerya from having seen the larv» of the Australian Lady-bird do sof — [D. 
W. CoquiUett, Los Angeles, Cal., May 29, 1889. 

The Red-legged Flea-beetle Again. 

In regard to the Red-legged Flea-beetle, of which we wrote yon last spring, stating 
that they were doing considerable «(amage (a reply having been received from you), 
will say from one year's experience that they are not so damaging as was at first sup- 
posed. The beetle does not migrate, as was first supposed, but remains on or near the 
ground that has been recently cleared of timber. We used a solution of Paris green 
on our infested trees last spring, and later in the season, finding that they did not 
disturb the trees of any account outside of their original haunts, we did nothing 
further, but waited for later developments. Early in the season the trees presented a 
"^ dead appearance, but later they threw out a number of side branches, and by cutting 
out this spring the main branches, which are dead, and otherwise trimming the 
trees, they look about as well as ever, but have been thrown back one year and will 
be later in bearing in consequence. These same insects are noticeable where they 
were found last year, but not in such large numbere. They are damaging trees now, 
but principally on ground just cleared up. — [Stover and Stover, Edgemont, Md., 
April 23, 1889. 

The Tamiflhed Plant-bug on Pear and Apple. 

I inclose you in package and send by to-day's mail sample of pear-tree foliage in- 
jured by what I take to be the Tarnished Plant-bug, also samples of bug. These in- 
sects have been working on the pear and apple trees ever since foliage started, and 
over more than half of this (McPherson) county have destroyed from one-fourth to 
one-third of the pear bloom and a smaller proportion of the apple. They appear to 
do the most damage to the tender terminal buds toward the top of the tree. The 
bugs are in larger quantities the present season, and, while I have observed them 
almost every year, this is the first time they have created sneh marked damage. If I 
am wrong in the determination of the insects let me know. — [W. Knaus, McPherson^ 
Kans., April 20, 1889. 

Reply. — I beg to acknowledge the receipt of your letter of the 20th instant, together 
with specimens of an insect which is damaging the foliage of pears and apples in 
your vicinity. This insect is, as you suppose, the Tarnished Plant-bug, which, as you 
may know, has been ascertained to be synonymous with the European Lygug praten- 
n8 Linn., the names lineolaris and oblinttus falling before the old Linnsean title. You 
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are of coarse familiar with the habits of this bag as pablished in Riley's Second 
Missoari Report, pages 113 and 114, and in Forbes' report as State entomologist of 
Illinois for 18S3, and in Professor Riley's report as Entomologist to this Department 
for 1884, pages 312 to 315. Kerosene emalsion will be the most ejfectlve remedy 
against it. * • * —[April 24, 1889.] 

Walahla amorphella and the Loco Weed. 

By to-day's mail I send yon a small tin box containing a piece of the Loco Weed 
or Crazy Plant. Yon will obserye that there are worms or grabs in the roots and 
stems. From observations made by myself and a fellow stock-grower we are led to 
believe it possible that the worms, eaten by stock, prodace the craziness and some- 
times death, instead of the plant, as is generally supposed. Upon opening animals we 
always find many worms. Au insect lays the egg npon the plant, and the worm, when 
hatched, descends into the root. The insect is longish and bronze winged. We desire 
information as to whether oar theory be a plaaslble one or no. If we are right in 
oar condnsions, we hope to find some remedy. Anything yon may be able to saggeet 
or knowledge yon may be pleased to impart will be very gratifying to ns. — [Thomas 
J. Qaillian, Birmingham, Hnerfano Connty, Colo., April 9, 1889. 

Reply. — I beg to acknowledge the receipt of yours of the 9th instant, together 
with the box containing a piece of the Loco Weed, supposed to be infested by grubs 
in the roots and stems. On arrival at Washington the work done by the grubs was 
evident, bnt not a specimen of the grub itself was to be found. However, we have 
received what is probably the same thing on several occasions fit>m your State, and 
the sender has always been nnder the same impression, that the worms were the caose 
of the peculiar effect upon live stock. The maggots are harmless larvie of a little 
moth known as WaUhia amorphella, which occurs also in other allied plants, boring 
into the roots and stems. It has long since been decided that the peculiar effect of 
Loco Weed upon stock is due to some peculiar virtue of the plant itself, which I 
believe can not be ascertained by chemical analysis. Po$t-mortem examinations of 
diseased cattle and chemical examinations of the plant Itself have been made by Dr. 
L. E. Sayer, dean of the department of pharmacy of the Kansas State University, 
from whom you might be able to ascertain something of value regarding treatment. 
In an article published in 1887 in the Drug Record concerning a poet-mortemf he shows 
that the disease was one of the mucous and serous membranes, and recommends the 
following treatment : 

"Pul. ext. belladonna grs. x. 

Corrosive sublimate gr. j. to gr. Jss. 

Licorice y. 

Glycerine q. s. 

<* Mix. Make a thin paste and give a tablespoon ful. The belladonna and mercury 
may be increased according to the severity of the symptoms. Opium, combined with 
belladonna, might be advantageous at the beginning of the disease. Mild and non- 
irritating articles of food only shoald be given, such as oil-cake, etc."— [April 19, 
1889.] 
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STEPS TOWABDS A EEVISION OF CHAICBEBS' IVDEX,* WITH 
NOTES AEB DESC&IFnONS OF HEW SPECIEB. 

Bt Lord Walsingham. 

ICanHnued firom page 96 of VO, //.] 

lathocoUetis fragUella F. <& B. 

The introdnotion of the name fr\fMiAeUa Hw. into the North Amerloan lists rests 
fimt on the aathority of Frey and Boll, who regarded speoimens hred by them from 
Lonieera iempervirms as a form of this species. This was sabseqnently confirmed by 
Chambers, who, however, oonfnsed the species with his manawHa bred from a nearly 
allied pla,nt^Sjfmphori4iarpa, I snbeeqaently pointed ont that marUgeUa was qaite 
distinct from ir{fa$oiellaf bat confirmed the occurrence of trifasoiella in America on 
the authority of a specimen, received from Dr. Biley, bred '^from leaves of honey- 
suckle. " I am now in a position to make further corrections. Frey and Boll i u their last 
paper (Stett. Ent. Zeit., XXXIX, 270-271), described /Vvi^tlella from larvie feeding on 
leaves of Lonieera albida^ and specimens of this are now before me, together with a 
leaf mined by the larvie. Notwithstanding the remarks of these authors that this 
species is not nearly allied to any European form, I find it is so close to tr\fa$oieUa 
Hw. as to be almost undistinguishable from it. It differs from that species precisely 
in the same peculiarity as Frey and Boll pointed ont to distinguish their supposed 
variety from the European form, vis, in the different markings towards the apex of 
the wing including one extra small, white, costal streak. I have little doubt that this 
species is the one originally regarded by them as a variety of trifaeciella. On again 
referring to the specimen received from Dr. Riley I find it to be the same asfraffilella 
F. Sc B. ; the dose affinity of this species with tr\fa9oiella may be sufficient excuse 
for my previous error, as at that time I was unacquainted with Frey & Boll's species. 
Under these oircomstances trifaseiella must be erased from the American lists. The 
most noticeable characters by which /ra^foZIa may be distinguished from it are, first, 
the presence of an extra small, whitish, costal streak, beyond the interrupted third 
fascia, and secondly the absence of a subcostal shade of dark fuscous scaling, which 
in trifaedena commences at the base of the wing and reaches to the first fascia. In 
fragiUlla this fascia is densely dark- margined on the inner-side but in no one of the 
five specimens now before me does the dark dusting reach to the base of the wing. 

Uthooolletia oonaiinilalla F. <& B. and aiBnla F. «& B. 

Frey and Boll described ConuimileUa in 1873, bred fix>m mixed mines, and in 1876 
afinie frt)m a red-fruited Lonieera. I have authentic specimens of both these from 
Boll's collection ; eoneimilella from Zeller's cabinet, and t^nie from Monsr. Bagonot, 
named by BoU, and although there is a slight difference in their size, they are 
scarcely distinguishable from each other. In affinis^ the smaller of the two species, 
the frontal tnft is of a darker and more reddish-saffron, and the whole costal portion 
of the third fascia is decidedly more triangular and more conspicuous than in eonsi- 
miUllaf in which it is confined to a very narrow line, scarcely wider than the black 
marginal dusting which precedes it. Moreover, at the base of the cilia, below the 
apex, there is no trace in affinie of the dusting of dark scales which is to be seen in 
coneimileUOf and the whole insect is also distinguished by a somewhat brighter and 
more glistening appearance, both of the ground-color and also of the silvery mark- 
ings. The larva of ooneimiUlla being at present unknown, I hope to promote its dis- 
covery by pointing out these distingnishiog differences. 

* Index to the described Tinema of the United States and Canada. V. T. Cham- 
bers. Bull. U. S. Geol. and Geog. Surv., lY (1), 1878. 
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Lithocolletis lucetiella Cleui. 



=^ cenigmateUa F. & B. 



I fmtl in Zeller's collection a specimen of cpnigmalella F. & B., received from BoU^ 
wbich agrees with a specimen compared with Clemens' type of lucetiella in the col- 
lection of the Entomological Society at Philadelphia. I am therefore able to say that 
these two names are synonyms for one species, so distinct in appearance from any 
other known Lithocolletis that confusion is rendered impossible. 

LithoooUetia celtifoliella Chamb. 
= ftonfasciella Chamb. 
= cHtUella Chamb. 
= pusiWfoliella F. & B. 

From actnal date of publication nonfaaciella would take precedence, but both the 
name and the description being founded on peculiarities which only exist in worn 
specimens, it falls under Strickland's Rule XI : '*A name whose meaning is glaringly 
false may be changed.'' Chambers himself (Bull. U. S. G. 6. Surv., lY., 155) says of 
nonfasciella, ** This must be dropped from the list; there is no such species. In was 
described from varieties and old specimens of L, celtisella Chamb." The name non- 
fasciella mnst consequently be treated as a synonym. Chambers's description of ctlti- 
foliella differs from that of oeltUella especially in having a third fascia, bnt this ap- 
pears to be very near the apex of the wing, and frequently somewhat obliterated by 
the dark dusting. Since Chambers has admitted that he was somewhat confused in 
the first instance by the apparently different habits of the larvae, I think we may con- 
clude that his two species, celtifoliella and oeliisella, come fairly within the range of 
varieties noticed by Frey and Boll. In the Stett. Ent. Zeit., XXXIX, 274-5, Frey and 
Boll admit that their pusill\foliella is the same as celtieella Chamb., although iu the 
notes by Professor Frey, published by Dr. Hagan (Papilio IV, 152) we find " celHsella 
C hb. 15 Ky. (new to me)." They confirm Chambers' observations as to the peculiarity 
of the larva mining both sides of the leaf, and remark upon the extreme variability of 
the perfect insect, some specimens of which might easily be regarded as belonging to 
a distinct form. 

In the absence of further proof to the contrary I should regard oeltisella Chamb. 
tkud pusillifoliella F. &, B. as synonyms o( celtifoliella Chamb. 

Lithooolletds morriaella Fitch. 
^ iexanella Z. 

Fitch, in describing his ArgyromigcB morrisella^ remarks that it differs from A. 
p9eudaoaoiella Fitch {=robiniella Clem.), in that '^ the inner half of the fore wings is 
black, slightly tinged posteriorly with golden yellow, and interrupted at equal dis- 
tances by three white spots or short bands narrowing towards their inner ends, and 
between each of these is a less distinct white spot or cloud. Forward of the anterior 
white spot the color is more pure and coal-black, forming an oblong square spot oc- 
cupying the inner )ialf of the base of the wing, which spot is bordered along its inner 
side by a slender white stripe placed upon the middleof the wing at its base, its hind 
end uniting with the inner end of the anterior white spot." 

Now. with the exception of the intermediate white spots or clouds, which are not 
recognizable in Zeller's figure, the differences described are precisely those which sep- 
arate texanella Z. from rohiniella Clem. The dark dorsal margin is particularly notice- 
able in Zeller's figure and specimens (his type is now before me), and the slightest 
abrasion of scales between the white dorsal streaks produces the effect of an indis- 
tiuct intermediate cloud. I am unable to resist the conclusion that Dr. Fitch had be- 
fore him the three closely' allied species which have since been found to feed respect- 
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ivelj upon BohiniUf Amorphaf and Amphicarpcea, aud are best known under the names 
of rohinieVa Clem., amorph<BeUa Cbamb., and iexanella Z. Tbore can be no doubt as 
to the ]>reoedence in nomenclature as between morriMlla and texanella^ if my theory 
is correct, the name morrUella having been published many years before Zeller*8 
paper. 

Llthocolletia uhlerella, Fitch. 
= amorphaeella, Chamb. 
= amorphw, F. & B. 

Fitch's description of Argyromiges uhlerella, although brief, applies urith sufficient 
precision to the J}fM>rj)Aa-miuing Lithocolleiiay described by Chambers as amorphcBella, 
and by Frey and Boll as amorphce. Fitch states that ''it resembles p9eud<ioaeiella 
(= robiniella Clem.), but it is throughout of paler colors, its forewings being golden- 
grey" (rather than " uniform brilliant golden") and " the black dwt on the tip of the 
wings is replaced by a short black stripe thrice as long as wide." This precisely de- 
scribes the differences that separate amorphcBella from rohiniellaf and we may at once 
give precedence to Fitch's name uhlertlla for this species. 

LithocolletiB oatenaackenella, Fitch. 
= ornatella, Chamb. 

Another species of which the description is clear and absolutely unmistakable is 
Argyromiget osieMackenellaf Fitch. Specimens of ornatella, Chamb., are now before 
me, and I can see no reason to donbt that this was the species from which Dr. Fitch 
wrote his description, although I have not had an opportunity of seeing his type. 

Lithocolletia genomiea, F. &, B. 

"When de.scribing this species Frey and Boll were doubtful whether it were distinct 
from Parectopa robiniella Clem., not having properly recognized the latter species at 
that time, and Chambers asserts positively (Cin. Qr. Jr. Sc. I, 209-10) that L, gemmea 
F. &. B. = Parectopa robiniella Clem. I am at a loss to understand how he could have 
made such a mistake. I have a specimen of the insect from the Zeller collection col- 
lected by Boll which agrees precisely with the description of gemmea and is so labeled. 
It would be utterly impossible to apply to it the description of Parectopa robiniella, 
which does not possess a transverse fascia and is of a totally different color. I ob- 
serve that Chambers subsequently discovered his mistake and recanted (Can. Ent. XI, 
of 144-.')). 

L. gemmea is a true Lithocolletis and apparently a good and distinct species. 

IdthocolletiB ostrysefoliella, Clem. 
» mirifica, F. &B. 

Chambers suggests (Cin. Qr. Jr. Sc, I, 202) that mirifica may be the same as ostry' 
asfoliella. I am inclined to agree with him. 

Lithocolletis tzltaBniella, Chamb. 
ss coneimilellay F. & B. 

On the same page Chambers expresses his opinion that Frey and Boll have rede- 
scribed ir%t€eniella under the name conHmilella. I have a figure of a specimen of tri- 
tasniellaf named by Chambers himself, and presented by him to the Peabody Academy 
of Sciences, Salem, Mass., and an authenticated specimen of oon«imiZeZ{a from the 
Zeller collection. There is, I think, no doubt that these two names apply to the 
same species. 

LithocolletiB guttifinitella, Clem 

Chambers (Can. Ent., Ill, 111) describes OBSculisella as a variety of guttifinitellaf but 
notices that the larva differs decidedly from that of the type. It seems impossible to 
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iMlieTe ihMt tba same species mines leaves of Bhms taxieodemdromy one of the Atkoear- 
dacea, and also those of jSaaUmg gimkra beloDging to the Smpmdaeea. He then pro- 
ceeds to describe another species, eorgUella, also very nearly allied to gutiiJimiMla bat 
feeding on dfrjfUu awierieama, and his Tariety oUrgmellm mining (htrga virgimith is said 
to bear the same relationship to corgUeUa as meaitsdla bears to guttijiuitdla. It is 
more possible to conceive that this is only a variety, since the two food plants belong 
to the same family. He gives a table showing the differences between the larvie of 
these foor species, or varieties, which he finds to be constant and striking. It wonld 
seem perhaps to be a somewhat arbitrary proceeding to raise to specifie value an in- 
sect described as an nndistingnisliable variety. I shall content myself with drawing 
special attention to these two descriptions of supposed varieties in the hope that at 
some future time those who have the opportunity of breeding the species will clear 
up the doubts that certainly exist in my mind aboat them. 

IdthocoUetia atomaxiella, Z. 

Zeller placed atomuirielU in his cabinet between patlmrella Z. and popmUfoUella Tr., 
and the differences, although slight, are sufficient to separate it from both. 

LithocolletU aalicilblieUa Chamb. 

This species is also very closely allied to, but distinct from, pasiweUa Z. and pi^u- 
Jifolitlla Tr. It is in all probability identical with the larva described under the 
same name by Clemens. 

IdthocoUetia ambroaiella Chamb. 

A. group of species allied to this typical form has been described by Chambers and 
Frey and Boll. These include ignota F. &> B., keleanihicarella Chamb., hoBtonioa F. & 
B., elepkantopodella F. Sc. B., anurna F. d& B., aetinomeridU F. &, B., and nobiliBtima F. 
Sc. B. (the latter can only be treated as an MS. name, no detailed description having 
been published), all feeding upon various Compontce. The name amhrosuBella was 
corrected to ambrotiella by F. & B. (Stett. Ent. Zeit., XXXIX, 267). X. ignota F. & 
B. seems to be the same as keleanihivorelJa C hamb., as suggested by Chambers — ignota 
takes precedence. 

I have not sufficient material at hand to determine whether the other species 
should, or should not, be retained as distinct. For the purpose of the revised index 
and until more evidence is forthcoming to identify them, they must certainly be re- 
spected. 

(To he continued.) 



OEHERAL VOTES. 

HOICOBS TO AMERICAN BNTOMOLOGT. 

Professor Biley, chief of this Divisiou, has just been elected aa hon- 
orary fellow of the Entomological Society of London. Dr. Biley is the 
third Ameiican who has received this honor, the others being Dr. H. 
A. Hagen of Cambridge, who was elected in 1863, and Dr. A. S. Pack- 
ard, elected in 1884. The Transactions for 1888 show that there are 
only ten living honorary fellows. 

Professor Biley has also been created chevalier of the Legion of 
Honor by the French Government This action had no reference to 
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his official coouection with the Exposition, but was taken on account 
of his researches in applied Entomology, particularly with reference to 
their value to French agriculture. This latter honor has been offered 
to Professor Eiley before, but he has previously declined it on the sup- 
position that an officer of this Government is not allowed to accept 
such decorations. His acceptance at the present time is conditional, 
of course, on the permission of this Government. — L. O. H. 

A NEW EAST INDIAN GENUS OF COGGID^. 

Mr. E. T. Atkinsmi, of Calcutta, has just published, in the Journal 
of the Asiatic Society of Bengal (Vol. Iviii, Part ii, No. 1, 1889), 
descriptions and figures of a new genus of Bark-lice found at Mung- 
phu, in Sikkim, on Quercus incamaj Casiania indta^ and C. tribuUndes. 
The insect resembles Pulvinaria except that its larv® have distinct 
anal tubercles. It is a Hemicoccid resembling the Lecanids in general 
appearance. The secretion is abundant and close during the larval 
state. In the second stage it becomes mcgre waxy l^o as to approach, in 
appearance, the genus Orthesia, and the mass of wax on the leaves is 
more like detached or attached plates than threads. 

CANNIBALISM WITH LADY-BIRDS. 

Mr. J. W. Slater, in Science Gossip for July, 1889, states that he has 
seen the larvae of Coccinella dispar attack the pupsa of its own species 
and destroy them. He has witnessed such instances of cannibalism not 
merely in a glass box in which he had placed some larv» and pupse, 
but on a row of currant bushes where Aphids were swarming. He fears 
that the Coccinellids are deliberate and habitual cannibals, and that 
this practice seriously interferes with the multiplication of the species 
and limits their usefulness as plant-louse destroyers. He has never 
observed the adults engaged in this reprehensible habit. 

DAMAGE BT THE PEAB MIDOE. 

Bev. E. N. Bloomfield, of Hastings, England, reports in the July 
number of the Entomologists Monthly Magazine that considerable dam- 
age was done .to Pears this spring in his vicinity by this insect {Diplosis 
pyrivoraj Biley). 

lOEBYA PUBCHASI NOT IN FLOEIDA. 

The several recent scares concerning the supposed appearance of the 
Fluted Scale of California in Florida appear, upon the best information 
which we have been able to secure, to have been founded upon errors 
in determination. In two instances the common Mealy Bug {DactyUh 
pius citri) was the insect mistaken for Icerya, and in one case the insect 
causing the scare was the Florida Wax-scale (CeropUistes fioridensis). 
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A NEW STATE BOARD OF HOBTIGULTUBE. 

The legislative assembly of the State of Oregon passed last February 
an act to create a State board of horticulture and to appropriate money 
therefor. The board has been appointed and consists of one commis- 
sioner from each of five districts and one from the State at large. It 
has published two bulletins in circular form — No. 1, dated April 10, and 
No. 2, dated June 1 — which deal with entomological matters. We no- 
tice from these circulars that the arsenical mixtures must be used in 
greater dilution than in the East. This point had already been brought 
out by California experiments. The Oregon people have found that one 
pound of London purple to 150 gallons of water will burn the foliage of 
apple. 

THE ABMT WORM IN INDIANA. 

The Army Worm has appeared this spring iu several localities in the 
State of Indiana, and an account recently received, the latter part of 
June, from Mr. A. E. Mogle, of Kewanna, indicated that so much damage 
was being done iu Fulton and other counties that our Mr. Webster was 
directed to visit the si>ot. He reached Kewanna July 3 and found 
that the worms had entirely disappeared. He visited the principal 
field infested, which was a 25-acre rye field, and found the crop a total 
loss. The field was on boggy land and was growing very rank, and there 
seemed no doubt but that this was where the insect originated. No at- 
tempt was made to save this field, bat all energy was spent to prevent 
the worm from migrating to others by ditching and fiooding the ditches. 
Cattle were also driven back and forth to trample upon the worms. 
Very few healthy pupse were found, but many Tachinid puparia. 

DOINGS OF AaSOTIS GUPIDISSIMA. 

In the early spring of this year and just as the buds upon grax>e- vines 
had expanded there appeared numerous examples of half grown larv» 
of what afterwards yielded the Noctua (Agrotis) c^fpidUsima Grote. 
These larv» were in immensenumbers, causing the loss of the first vint- 
age in some vines, while in others the vines were kept alive only by 
the breaking forth of latent buds. This condition of things occurred 
over wide-spread areas in different parts of the State as far apart as 
Napa Valley and Tulare. 

Visitations of this kind of caterpillar had not been observed before 
and it was chronicled as a new pest of the grape-vine. I visited the 
afflicted district of Napa County and found some few larvse of Pltuia 
calif ornica and also some Mamestra-like larvse likewise feeding upon the 
vines. I received many letters and consignments of worms; the per- 
sons sending always asked for remedies. As Agrotis, Plusiai and 
Mamestra larvaD do not ordinarily select the grape-vine as food, I con- 
cluded there must be an unusual cause. I think the cause to be this: 
The rain fall of this season was much prolonged; the weeds grew rank, 
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feeding and harboring an nnnsual nnmber of Koctuid larvsB^ and when 
plowing became pi^cticable the worms were already of large size; the 
plowing destroyed their food plants so that the larvsB had no choice but 
to fall upon the grape- vijies or perish, bat they proved themselves equal 
to the change of pabulum. 

The remedy under like conditions should be earlier plowing, but if 
cultivation is retarded by late rains then plowing should be deferred 
still later to allow the broods of caterpillars to pupate. — J. J. Bivers. 

THE BISAPPEABANGE OF ICEBYA IN NEW ZEALAND. 

Mr. B. Allan Wight, who seems to have kept track of the Icerya in 
New Zealand better than any one else, in a recent letter gives the fol- 
lowing interesting facts concerning the disappearance of this pest, 
apropos to a recently published statement of Mr. MaskelPs to the effect 
that Icerya was present in Grafton Boad Valley six years ago : 

The loerjse, were not only in millions in Grafton Road Valley, as he describes 9ix 
years agOf but such was the case fourteen fnontKB ago. Yes, and also at Takapuna, 
Ponsonby, New Market, Waikomiti, Wairoa South, aud several other places, where Mr. 
Maskell never saw them at all. These beetles have sprunj^ np suddenly, and the work 
they have done is positively incredible. In March, 1868, 1 passed through Auckland 
to go to Whangarei, in the north, to advise people on the Icerya question (it had 
broken out there), and I found the pest white on everything in and around the city 
and for 20 miles in several districts. In February, 1889, 1 was again in Auckland and 
lo, it was gone! I fouud some, of course, but only ''here and there a one." Did I 
not do well, then, to advise Mr. Koebele to go to Napier, where there was still a re- 
treating host of the enemy f Yes ; and^ believe me, if yon can only succeed in keeping 
these beetles from your birds they will clear the Icerya as the sun melts the snow 
from the mountain. Last March I visited the Wairoa South, where I saw the last of 
Icerya hanging to the Acacia undulata twigs, with ova sacs torn aud euipty, and I 
tiSkW thousands upon thousands of the little C Nova Zealandia in imago pupa and 
larva form, but mostly in the two first stages. My daughter, who lives there and 
who inherits her father's love of nature, undertook to watch them for me, and she 
now reports that the Coleoptera are all gone out of sight, and no more Icerya are 
as yet to be seen. 

A PECULIARITY OP CERTAIN CADDIS PLIES. 

Mr. K. Flach, in the Wiener Entomologische Zeitung for Jane 25, men- 
tions the fact that among the species of the genera Adercesj Asia- 
tapteryx and especially NettgleneSj specimens occar provided with wings 
and large black eyes, while others are found in which these organs are 
rudimentary or entirely wanting. Several explanations of this peculiar- 
ity have been advanced. Oillmeister and Erichson considered the forms 
as distinct species. Matthews considered those provided with eyes as 
females and the blind ones as males. Beitter insisted that, in conform- 
ity with all known analogous cases, the blind ones are the females and 
those with eyes the males. Flach's investigations have, however, 
proven without a doubt the rather surprising fact that sexes occur in 
both forms indicating the existence of alternating generations, the blind 
form being stationary while those provided with eyes and wings are 
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migratory. He foand Heti^lenes apterus at different times iu decaying 
poplars, urithoot being able to explain how it was possible for them 
to get to snch sitnatious on account of their feebleness and awkwardness 
and the dryness of the air. The distribntion of the species, however^ 
over the whole of Europe points with certainty to a greater agility than 
the blind and wingless form could x>ossibly have. In the same way 
Flach had not been able to explain the wide distribution in the East of 
the blind Pteliolum oedipus until the mystery was solved by the discov- 
ery of a female with well-developed eyes and wings among seventy 
specimens of the degraded form from the Caucasus. He concludes that 
as forms with eyes as a rule appear to be much scarcer than the blind 
ones it would be a very interesting investigation to endeavor to decide 
to what particular conditions of their mode of life the change is due 
(light or dryness), or, have such changes taken place at cyclic intervals! 

GATEBPILLABS STOPPING TRAINS. 

Under this caption we printed in No. 1, Vol. I, page 30, an occurrence 
in South Carolina, which turned out on investigation to be a great ex- 
aggeration. 

On June 29 of the present year we received a letter from Mr. Stark 
Webster, of Mattawamkeag, Me., inclosing a clipping from the Upper 
River News of May 25, detailing a very similar circumstance. Mr. Web- 
ster also stated that in the Northern Penobscot region the same worm de- 
foliated most of the orchards and all of the poplars, leaving them as bare 
as in mid- winter. He also noted that many of the cocoons spun in the 
latter part of June contained a large white maggot. A subsequentlet- 
ter, dated July 6, was accompanied by specimens in which it was seen 
that the insect they contained was the Tent Caterpillar of the Forest 
( Clisiocampa sylvatica)^ and Mr. Webster wrote further that they seemed 
to prefer Poplar, and also fed upon Oak and Cherry, and after all these 
are stripped they attack the Elm, Gray Birch, Willow, Eock Maple, and 
some other trees. 

In the first volume of the American Entomologist^ page 210, the oc- 
currence of this same species upon a railroad track in great numbers . 
was recorded. 

The newspaper clipping which Mr. Webster sent is here reprinted 
with its headlines, although for the sake of brevity we do not use the 
same display. 

The grand march of the caterpillars. — They blockade a train on the Canadian Pa- 
cific. — Freight locomotives and railroad men powerless. — Mosquitoes join in the 
raid and do bloody work. — ^Additional motive power and sand effect their release. 
The first freight train run in connection with the Bangor and Piscataquis over the 
Canadian Pacific met with a novel and what at one time threatened to be a serious 
as well as a laughable mishap Sunday. Our managing editor was in it. At a point 
a few miles from Sebois, on the Canadian road, the Messrs. Pierce Brothers, of Milo, 
had collected 1,500 ship knees, and Superintendent Van Zile sent down a big engine 
and eleven flats to draw them up to Brown ville crossing. 
They were loaded, and the return trip of 15 miles was begun, which occupied ten 
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hours. When the train had proceeded a few miles, and when it was on a short gnde, it 
was brought to a standstill by an army of small , gray eaterpillara^ greasing the track 
and driving- wheels to snch an extent as to almost entirely suspend friction between 
the rails and the driving-wheels. In some places they were half an inch thick, and 
the army stretched out 11 miles. 

The night previous, as the time-keeper, who had about 20 miles to cover, -was work- 
ing homeward on his jigger, or railroad Telocipede, he encountered the advance 
guard, and for half a mile pushed his machine along the rail by hand. 

Section men undertook to sweep them off with alder bushes, but the slight touch of 
the twigs would crush them and lubricate the rails, and the mass formed like dough 
upon the driving-wheels. 

The train in going down passed through these and others, but the big collection 
came during the forenoon and while the knees were being loaded. Of course, sand 
was used, bat it did not avail much, and Superintendent Van Zile was wired, and he 
ordered out another locomotive from Sebois. 

On her arrival there began a series of charges at that grade, which now had been 
liberally sprinkled with sand, but the animal life was so thick that various attempts 
were unsuccessful, and it was not until late at night and the sun had gone down that 
the creeping things desisted in their march. 

With these there had come clouds of mosquitoee^ and they very materially aided 
the other insects by pitching most vigorously into the men, seemingly drawing 
blood firom all nationalities alike, and the sight of a sweating, swearing railroad 
laborer, frantically brandishing alder boughs over his head with one hand, while 
with the other he scraped caterpillars, was laughable in the ezti-eroe. 

The matter has at once engaged the attention of Superintendent Van Zile, who is 
trying to find out from the encyclopedia how long the march of these Maine hosts 
continues, and it is quite likely that the road alongside this section will be ditched 
and flooded with running water. Nothing like it was ever known hereabouts be- 
fore, but then sunlight was never before let into the wilds of Maine as the Cana- 
dian road has let it in, and there may be unknown difficulties to come consequent 
upon it. 

LOCUSTS IN ALaERIA. 

Tbe French Government has lately been seriously occupied with the 
question of Locust ravages in Algeria^ while the Algerians have been 
doing the best they know how to defend themselves against the plague. 
That they are yet unfamiliar with some of our American methods is 
shown by the following abstract of a communication from Oonstantine^ 
Algeria, dated June 14, to the Paris Petit Journal of June 19. 

The Algerians levied a tax of 4,000,000 francs to carry on the war 
against these Locusts, but unfortunately this subsidy was only avail- 
able at the time when the Locasts, having passed their last stage of de- 
velopment, die after laying their egg^ and stocking the country for an- 
other year. 

The Algerians had offered pay for the collecting of Locust eggs. The 
price given was small (75 centimes per decaliter), but the 14,000,000 de- 
caliters which were collected and destroyed were but a fraction of what 
remained. 

The hatching of the remaining eggs, being retarded by violent rains, 
did not take place before the end of April last. As soon as the first 
batching occurred vigorous measures of defense were taken by beatiug 
the ground with branches of trees in leaf. 
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When the Locasts have hatched in such large qaantities thatthe force 
of men at hand is not sufficient to destroy them immediately after hatch- 
ing, this beating is no longer employed. The Melhafa must then be 
used. This consists of a cloth 5 by 2 meters, which is set on end per- 
pendicularly upon the ground, and folded at an obtuse angle ; the Lo-- 
custs are then driven into this cloth, which is then folded over them, 
when they are crushed, thrown into pits, and covered with quick-lime. 

A last means of defense, the Cypriote machine (of which we have no 
description) is employed when the two former methods fail. Locusts 
which escape from this machine have been flying in such compact masses 
as to obscure the sunlight, generally flying before the wind. 

All able-bodied men of any nationality, from the ages of 18 to 55, 
have been pressed into service. Even the array of Algeria, including 
the troops in Alger and Oran, were sent to the hatching points. The 
Algerians submit to this requisition willingly and without complaint. — 
O. V. E. 

THE NEW CATTLE-FLY OE HORN FLY. 

Many notes have appeared in the papers during the last summer and 
the present summer concerning a new pest which is worrying cattle in 
Pennsylvania, Kew Jersey, Delaware, Maryland, and northern Vir- 
ginia. It is a small fly half the size of a house fly, which settles in 
great numbers around the base of the horns and on other portions of 
the body where it can not be reached by either the tail or the head of 
the animal. It sucks a moderate amount of blood, reduces the condi- 
tion of the cattle, and lessens the yield of milk by from one-third to 
one-half. It has been named by Dr. Williston Hamatobia cornieola. 
We are investigating its Yirgiiya and Maryland occurrences, and have 
succeeded in tracing its life history. We find that the fly lays its eggs, 
usually at night, in freshly dropped cow dung, and that for the devel- 
opment from the egg through the maggot stage to the perfect fly a 
space of only twelve days is necessary. This rapidity of reproduction 
accounts for the wonderful numbers in which these flies appear, and it 
follows with reasonable certainty that thoroughly liming the dung in 
places where the cattle preferably stand at night will kill off many 
larvse and greatly lessen the numbers of the flies. 

On large stock farms little else can be done, but applications may be 
made to milch cows and valuable animals which will keep the flies 
away. The applications may be (1) fish-oil and pine tar with a little 
sulphur added; (2) tobacco dust, when the skin is not broken; (3) tal- 
low and a small amount of carbolic acid. The latter application will 
also have a healing effect where sores have formed. 

We expect to publish a full and illustrated account of this insect at 
the close of the season. 
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SPECIAL NOTES. 

Insect Pesta in East India. — We have ju8t received through the kind- 
ness of Mr. E. C. CoteSy of the Indian Maseam, Calcutta, a very inter- 
esting paper, entitled ^< Notes on Indian Insect Pests," which forms No. 
I of Vol. I of the << Indian Maseatn Notes," published by the trustees of 
the museum and by the authority of the revenue and agricultural 
department of the Government of India. This publication !;« to take 
the place of ^* Notes on Economic Entomology," of which two numbers 
have appeared. The present number is divided into three parts ; the 
first port contains ^^ Notes on Bhynchota," by Mr. E. T. Atkinson, and 
includes short articles upon the Eice Sapper (Leptooorisa (icuta)^ an 
insect which considerably injures the autumn rice by settling upon it 
when it is milky and sucking out the juice, leaving the husk dry ; as 
many as 6 to 10 of the insects have been seen upon a single ear; the 
(Jhora-poka (probably Carbula biguttata)^ an insect which appears In 
vast numbers when the sesamum crop is gathered and stacked on the 
threshing floor and eats out the kernel of the seed, leaving only the 
husk; the Oreen Bug (Ifezara viridula), which occurs upon potato 
halms; also several species of CapaidcB^ Jassidce^ Aphidce^ and Coccidce. 
A new species of Cerataphis and a new species of Pemphigus are men- 
tioned as feeding upon Cinchona. The second part is by Mr. L. de 
Nic^ville, and treats of a Butterfly injurious to Bice and the Ceylon 
cardamom pest. The butterfly is Satistus gremius^ and the larvsB feed 
upon the leaves of rice. The cardamom pest is Lamphides eJpis^ the 
larva of which bores circular holes into the capsules and destroys the 
contents. The damage done by this latter pest is sometimes as great 
as 80 to 90 per cent, to young plantations. Between from 5 to 10 per 
cent, of the fruit capsules are perforated. 

^In the third part Mr. E. 0. Cotes gives us further notes on the 
Wheat and Bice Weevil, on the Sugarcane Borer-moth [Chilo sacchor 
ralis), the Sorghum borer (species not determined), a caterpillar in- 
jurious to tea, cut-worms, a moth injuring a cultivated timber tree 
known as Cedrela toona^ Clothes moths, Ei^a lenescena injuring rice, a 

61 



62 

species of Tomicua which bores in the Makai tree {Shorea assamica), a 
bamboo borer, the Leather Beetle {Dermestes vulpinus)^ which is men- 
tioned as damaging silk-worm cocoons, farther notes on insecticides, 
short notes on miscellaneous insect pests, and extracts from corre- 
spondence. 

Among the short notes on miscellaneous insects we may mention 
as of especial interest the damage done by Reliothis armigera to the 
poppy crop in Patna and Arrah, the occurrence of a bag worm upon 
tea bushes, the damage done to the castor-oil plant by the larya of a 
noctuid moth known as Achcea melicertej the damage done to jute 
crops by caterpillars, the Spilarctia auffusaj the injury by Tinea luddella 
to the horns of hollow horned ruminants, damage to the leaf covering 
of opium balls by Lasioderma testaceum^ a species which also injures 
manilla and Indian cheroots. Many other insect notes of considerable 
interest occur and many of them are accompanied by both their Indian 
names and particulars of the plants which they infest. The paper is 
illustrated by four very good plates reproduced by a photo-etching 
process. 

The Xiesser Migratory Locnfit.— Since the destructive year 1883, this in- 
sect has not done much damage in the intei^esting region of southern 
New Hampshire, which we wrote up at some length in the Annual Be- 
port of this Department for that year, but the present season has 
brought another outbreak, and in July we sent Mr. Marlatt, of this 
Division, into the field to look into the condition of affairs, to advise 
with the farmers concerning remedies, and to collect facts relating to 
the years intervening between the present date and 1883. We publish 
in this number his report of his short investigation, and this account 
will bring the history of locust damage in that locality down to the 
present time. 

New Iixlury by the Leather Beetle.— Mr. F. M. Jones, of Wilmington, 
has called our attention to the damage done by this insect in many of 
the large establishments of that city to goat-skins used in the prepara- 
tion of morocco leather. Mr. Jones has prepared a short article at our 
request, which we publish in this number. 



The Official ^Usociatloii of Economic Entomologists. — We print under 
the head of general notes the constitution of this new organization, to- 
gether with the lists of officers and charter members. The next meet- 
ing will soon be held, and we would urge all economic entomologists 
to read the constitution carefully, and, if they feel themselves in sym- 
pathy with the Association, to send their credentials and names to the 
secretary, Prof. J. B. Smith, at New Brunswick, N. J. That this asso- 
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ciatioD will have a successful future and that it will accomplish the 
results anticipated can hardly be doubted. The greatest enthusiasm 
was exhibited at the meeting, and every letter received carried with it 
the expression of warm approval. 



DEBMESTES VULPIHU8 IV GOAT SKIHS. 

By Frank M. Jones, Wilmington, Del. 




Fig. l.—DermetUM wipinut: a, egg; 6, c, larva, lateral and dorsal view; h, papa, ventral view; 
jk; beetle— enlarged ; d, dorsal view of one of the middle Joints of larva deaaded to show spines and 
tubercles; i, ventral view of tip of abdomen in cf beetle; e, head of larva;/, left maxilla of same, with 
palpus ; g^ labium of same, with palpi— enlarged. (After Riley.) 

Mr. James Fletcher, in his address before the Entomological Society 
of Ontario, in October last, divided injarious insects into three classes — 
first, second, and third class pests — ^^ according to the amount of injury 
they are answerable for"; and the insect under consideration, the 
leather beetle, Dermestes vulpinusj belongs to the second of these classes ; 
for, while it is always to be found, throughout the summer months, in 
the baled goat-skins stored in the ware-rooms of the importers and 
morocco manufacturers in various parts of the country, it is only occa- 
sionally that it occurs in sufficient numbers to do any great amount of 
injury. The larvse are usually most abundant upon the hair side of the 
skins, but an examination of skins which have been damaged by them 
proves that they often commence their attack on the flesh side. When 
they occur in large numbers, and when no attempt is made to check 
their ravages, the skins are quickly eaten into holes, rendering them 
almost worthless. The pupa is not inclosed in any cocoon, but lies 
loosely in the hair or in a fold in the skin ; and it is a common sight to 
see larvsB of various ages, pupsB, and the perfect insects inhabiting the 
same skin. 

Skins which are naturally of a greasy nature, such as the Kassan 
(from Russia) and the Angora skins, appear to be most liable to attack^ 
and heavily-salted skins, such as the Mochas (Arabian), are compara- 



tively free from 
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the pest; bat even the poison-cared skins are not en- 
tirely exempt. Tampico (Mexi- 
can) skins are sometimes very 
badly damaged by this insect, 
which must now be very widely 
distributed ; for whether the 
skins come from Russia or Gape 
Town, Turkey or Mexico, Arabia 
or South America, the same 
species of insects is found in 
them all. 

It is said that fifteen or twenty 
years ago this insect was mach 
more injurioas than now; but 
this is probably due to the fact 
that, the demand being much 
greater, the skins are used up 
much faster, and the insects do 
not have time to multiply to any 
great extent. The only method 
employed to destroy them is to 
beat or shake each skin sepa- 
rately and crush the insects wh icb 
fall to the floor ; but where there 
are thousands of skins this is a 
tedious process, and is probably 
only a temporary check, as many 
insects are undoubtedly left in 
the skins. Placing the bales in 
a close compartment and killing 
the insects by means of vapor 
of bisulphide of carbon, or by 
burning sulphur, has been pro- 
posed; but the practical value 




Fio. 8.— Goat-skin damafced by leatberb«»etl< 
Dut. size. (Original.) 



of these methods has not been tested. 



THE JAPANESE PEACE FBUIT-WOBIL 

In the August (1888) number of Insect Life we published some cor- 
respondence between the Rev. W. J. Holland, who was then serving as 
naturalist to the U. S. Eclipse expedition, and the United States minis- 
ter to Japan and the Commissioner of Agriculture, relative to the rav- 
ages of a worm which damages the peach crop of Japan. Those who 
read this correspondence will recollect that we suggested through Com- 
missioner Colman that the matter be referred to Prof. C. Sasaki, of the 
Agricultural and Dendrological College at Tokio, and that Professor 
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Sasaki be directed to make a full report coucerning this iDsect. It 
seems that this suggestion was adopted, and that Professor Sasaki was 
instructed by Gonnt Oknma, the Japanese minister for foreign affairs, 
to prepare the report, which he did with his cnstomary care. The re- 
port was submitted to the Secretary of Agriculture through the United 
States minister to Japan and the Secretary of State during July. Mean- 
time we sent to Professor Sasaki for specimens of the insect, which have 
not yet arrived, but upon their receipt we shall reproduce some of his 
figures and give the insect a definite name, and shall publish his some-, 
what elaborate account in full. Meantime, however, the matter is of 
so much interest to the fruit-growers of the Pacific coast that we sub- 
mit a short abstract. 

The moth, according to Professor Sasaki (and judging from his fig- 
ures he is correct) is a species of Carpocapsa very closely allied to our 
Codling Moth, and hence it is called by Professor Sasaki "a new Cod- 
ling Moth injurious to the Peach.'' The peach crop is very large in 
Japan, and during some seasons more than 90 per cent, of the fruit is 
injured by this insect. Not infrequently more than one larva are 
found in a single peach. No means have been heretofore suggested for 
the protection of the crop. Professor Sasaki's studies were begun in 
April 1, 1888, and concluded in May, 1889. The moth appears twice 
in the year, viz, in June and in August, although certain individuals 
of the first brood are delayed until July and others of the second brood 
until September. They hide in the day-time and at twilight fly about 
the trees. The eggs are deposited singly on the apex of the Iruit or 
along the suture passing from the apex toward the base. Usnally one 
or two, but sometimes more, eggs are deposited in a single fruit The 
eggs are spherical in form, measuring one-half millimeter in diameter. 
They are yellow in color. They hatch in a few days, and the larva 
molts four times. Upon first hatching it crawls actively about in 
search of a suitable spot at which to enter the fruit ; it then gnaws its 
way in, turns its head towards the opening and closes it with silk, some- 
times pushing its excrement outside. It then burrows to the stone and 
makes a large excavation around it. Occasionally a larva will leave 
one peach and enter another. 

The fruit is continuously infested from June until September, those 
containing larvse ripening early and dropping off. Infested fruit may 
be recognized in the following ways : 

(1) It becomes soft and may be crushed by a slight pressure on ac- 
count of the central excavation. 

(2) It has usually a small cluster of yellowish-brown excrement on its 
surface. 

(3) It bears irregular patches of a greyish-yellow or reddish-blue color. 
The larva attains its full growth in from three to four weeks after 

hatching; it then leaves the fruit and falls to the ground, if the fruit 
has not already fallen. 
The larva enters the ground to a depth of 1 or 2 inches, where it 
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makes an oval cocoon of light gray silk. The cocoon is very strong 
and elastic. The larva of the first brood remains within this cocoon 
abont a week and then changes to pupa, while the larva of the second 
brood remains within the cocoon in the larval state thrpogh the winter 
and changes to pupa in the mouth of May. 

Professor Sasaki makes bnt one suggestion as to remedies, and that is 
to gather the fallen fruit every day and to dispose of it in such a way 
as to destroy the larva. We have already written him that he will un- 
questionably find a good remedy in the application of arsenical poisons 
for the first brood. 



A BEPOBT OH THE LESSEE MIGEATOET LOCITST. 

By C. L. Marlatt, Jsaiatant. 

The following account of the recurrence in injurious numbers of the 
Lesser Locust (Melanapus atlanis) the present season in the Merrimac 
Valley near Franklin, N. H., may be considered as supplementary to 
the extended article in the report of the United States Entomologist for 
1883, in which a full record of the earlier occurrence of this species in 
northern New England (1743-1883) is given ; its life-history and habits, 
natural enemies, and means against it. 

As stated in the article cited, Professor Biley visited the infested 
region in person in 1882 and 1883, and with the aid of some of his assist- 
ants introduced and explained to the farmers some of the machines 
for collecting and destroying the locusts successfully used against the 
closely allied but more destructive Rocky Mountain species. 

The value of these appliances was immediately recognized by the in 
telligent farmers of the Merrimac Valley, and numbers of them were 
constructed after the pattern of the one described on p. 176 of the re- 
port for 1883 and figured Pi. Yii, 1 ; and with the incentive of a bounty 
of $1 per bushel, granted by the State, they were used with such efifect 
against the locusts in the two years following (1884 and 1885) that no 
serious injury has, previous to the present season, been occasioned by 
them since 1880. 

To illustrate the success which attended their use, the statement of 
Mr. George B. Mathews may be given, viz, that no less than 500 bush- 
els were caught at the Webster place in 1884, a much less number in 
1885, since which time they have occurred in but small numbers. 

A letter to the entomologist from Mr. E. A. Fellows, July 3, 1889, 
quoted below, again called -attention to a serious outbreak of locusts in 
the Merrimac Valley, near Franklin, N. H., and but a few miles above 
the region unusually infested in 188 i ^nd 1883, and seemed to warrant 
the investigation recorded in this article. 
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To tbe Entomologist : 

Dbar Sik: My fariu this season is infested with grasshoppers, the hay, oat, and 
rye, and part of vegetable crop, being nearly a complete failure. I find on many of 
the grasshoppers a small parasite or ef^g of a deep orange-red color, clinging to/ dif- 
ferent parts of the locust's body, being mostly on and under the wings. What I 
would like to know is, whether this parasite is likely to check the increase of the 
locnsta another season, as it don't pay for me to plant crops to be devoured by these 
ravenous locusts. I have caught some sixty bushels from one piece of oats, contain- 
ing ^ acres, but am satisfied I can never exterminate them that way. They were 
quite bad last season, but not to be compared to this. 
Bespectfully, 

£. A. Fellows. 

Franklin, N. H., July 3, 1889. 

Mr. Fellows's commanication is interesting not only because it records 
the abundance of the Locast Mite {Trombidium)y previously found here 
in but limited numbers, but as still further emphasizing the peculiar 
local habit of Atlanis in this region, noted in the report already cited. 

Mr. Fellows's farm, which was visited July 11, is situated in an <^ in- 
tervale'' or small valley of about 300 acres, shut in by high hills, and 
thus separated from similar intervales above and below. 

In these small intervales the locusts find a permanent home, only occa- 
sionally assuming the migratory tendency; and under favorable circum 
stances, especially if left unchecked, they after a year or two become 
suddenly numerous enough to do great ii^jury, while at the same time 
in the similar valleys above and below their numbers may be signifi- 
cant only of future increase. 

This state of things is well illustrated on the Fellows farm the present 
year. These locusts, always present in small numbers, had last year 
become quite abundant, and as no measures were taken against them, 
they this spring appeared in destructive hordes. The grasses suffered 
most. Timothy, red-top, chess, and clover were reduced to mere in nu- 
tritive stalks; both blades and the heads of the oats were eaten; all 
garden vegetables were attacked. Squashes, melons, and corn were 
only eaten when very young. The tassel of the latter, however, is also 
eaten by the locusts. 

At the time of examination the locusts were generally winged, and 
while still quite thick in the oats had scattered somewhat over adjoin- 
ing meadow-land, and were especially abundant near the river, which 
had perhaps, by forming a barrier to their half-migratory movements 
going on at this time, caused them to collect there. A small percentage 
(5 to 10) were in caitu; but none were found ovipositing, although in 
the dissection of a large number of females one or two were found with 
empty ovaries, indicating that oviposition had already begun. 

Examination of the ground, and, as observed by Mr. Fellows, the first 
appearance of the young locusts in the spring agree in indicating that 
the eggs are deposited more particularly in certain sandy knolls in the 
interval, and perhaps to a certain extent on the lower portion of the 
bordering hill-sides. 

If this be the case, the destruction of the eggs by harrowing or plow- 
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lug in the fall, or of tbe yoang locuato iu the spring either by plowing 
theui under or by tbe use of trapping or kerosene machines, should be 
comparatively easy. 

The parasite mentioned by Mr. Fellows, the young of the locust mite 
{Trombidium locustarum Biley), was very common, but on the authority 
of Mr. Fellows was becoming rapidly less abundant. He stated that 
during the active operations with the hopper-doser the ^^ catch " was 
markedly colored by them, and that he had observed this spring on his 
land unusual numbers of a red spider-like mite, which, from his descrip- 
tion, was undoubtedly the adult of the locust mite. 

A considerable variation in the perceutago of infested locusts in dif- 
ferent parts of the intervale was noted, and this holds also for the 
parasites mentioned below. 

On the oat-field, fully 95 per cent, of the locusts bore from one to fifty 
mites, while of those near the river less than 50 per cent, were infested, 
a fact easily explained perhaps by the greater activity of the non- 
infested locusts. 

Large numbers of dead locusts, mostly hollowed out and reduced to 
mere shells, were observed over the infested tract on the ground or 
clinging to grass or oat stems. Some of the fresher specimens con- 
tained Dipterous larvae {Teichina and Saroophoga), and examinations of 
living locusts taken from the oat field showed that about 5 per cent, 
were thus parasitized, each parasitized locust containing from one to 
four maggots. 

A slightly larger percentage proved to be infested with hair worms 
(Mermis). The abundance of these parasitic enemies the present year 
would indicate a very considerable reduction in the next year's crop of 
locusts ] but this should not form an excuse for neglecting any direct 
measures that can be employed against the eggs this fall, or early work 
against the young should they appear in numbers next spring. 

Mr. Fellows's operations against the locusts, which were confined to 
the use of the collecting pan mentioned above after the locusts had 
become mostly winged and the damage largely .accomplished, while 
unsatisfactory to himself would have doubtless been much more effect- 
ive if undertaken earlier, or if measures had been taken against the 
early stages. 

In all seventy-two bushels were caught and buried in a trench during 
a period of about two weeks in tbe latter part of June and the first of 
July. Of these, sixty bushels were taken from the three and a half acres 
of oats into which the locusts migrated from adjacent fields during this 
time. 

In place of the kerosene and water or kerosene emulsion ordinarily 
used in these pans, Mr. Fellows employed a strong soap-suds, which 
assisted in retaining the locusts in the pans. 

Locusts were reported to be moderately abundant above Franklin, at 
Hill, and also below, near 'Sorth Boscawen, at tbe Webster place. On 
the farm of Mr. Wright, near Hill, they had practically destroyed several' 
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acres of grass and were at the timeof examinatiOD working in the oats. 
Mr. Wright stated that the locast bad not been previously very aban- 
dant there since 1884 and 1885, when a number of bashels had been 
caught. 

A number of farms in the neighborhood of the Webster place were 
also examined, and the farms of Mr. Gordon Burleigh and Mr. Benjamin 
Hancock were found to be somewhat thickly stocked with locusts, and 
the grass had been considerably injured. 

Mr. Geo. B. Mathews, of the same place, a very intelligent farmer, 
assured me that the locusts could be easily controlled, and that he was 
not troubled at all except as they drifted onto his land from the farms 
adjoining. He had used the '^hopperdoser" with good success in 1884 
and 1885, and since then, "by carefully noticing the breeding ground of 
the locusts and plowing the young under in the spring, he had succeeded 
in reducing their numbers to a minimum, with very little loss to himself. 
He was of the opinion that an officer empowered to compel the plowing of 
the infested fields at the proper time, with perhaps a compensation to 
the farmer for the crop turned under, would be the only practical solu- 
tion of the locust trouble. 

While investigating the locusts about Franklin, reports came to me 
of the serious depredations of this pest on the Connecticut Biver, near 
Bellows Falls, Yt, and at the direction of the Secretary of Agri- 
culture this locality was visited and the following data collected. 

The occurrence of the locusts here is especially noteworthy because 
it illustrates most pointedly the local habits of Atlanis already de- 
scribed. 

In answer to inquiries made at various points from Hanover to Bel- 
lows Falls, I was informed by various parties and particularly by 
Professor Whicher, Director of the New Hampshire Experiment Sta- 
tion, at Hanover, that the locusts were not known to be abundant 
elsewhere on the river. 

The infested area proved to be an intervale of about 500 acres extent, 
similar to those of the Merrimac Valley, and contained the farms of 
Mr. Marvin W. Davis, member of the State Board of Agriculture, and 
of Mr. B. H. Blair. Both of these gentlemen were seen, and to the 
former, on whose farm the locusts were especially abundant, I am in- 
debted in part for the following facts : 

The locusts were first noticed in this valley some fifteen years since, 
when they ruined the tobacco crop by eating the leaves of the young 
plants full of holes. Their attacks at that time and afterwards were so 
severe that the growth of this crop was abandoned. The locusts have 
increased from year to year, and the present has witnessed them more 
abundantly than ever before ; the fences and roads being reported as 
black with them as they moved from the hatching-grounds to other 
fields. 

Grasses and oats, young corn and garden vegetables, even the onions, 
•^eie eaten. 
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The statements of these farmers, confirmed by my own observations, 
show that the eggs are deposited, in great part, in a sandy-clay knoll 
thinly clothed with grass and of bat few acres area, from which the 
locusts migrate to all parts of the valley. 

No effort has been made here to control the locusts except an inef- 
fectual attempt to use a large flock of turkies for this purpose, but it 
would seem, in view of the limited area in which eggs are placed, to be 
a comparatively easy matter to keep them in subjection by the use of 
the measures already given. 

The Locust Mite, Dipterous larvse, and Hair-worms were found to 
infest the locust here in somewhat less numbers than at Franklin. 



THE IMPOBTED AUSTBAUAV LADTBIBD. 

Vedolia cardinalU. 
By D. W. CoQUiLLETT, Los AngeUSy Cal, 

In his annual report for the year 1888, published in the report of 
this Department for that year. Professor Biley has given an account of 
^^ The Importation of Parasites and Predaceous Insects from Australia,'' 
containing an account of the importation by the Department of certain 
kinds of insects which naturally prey upon the Fluted or Cottony- 
cushion Scale {Icerya purehasi^ Maskell). At the time of writing the 
above report only a few specimens of the black and red Lady-bird had 
been received, so that very little could be said in regard to its habits 
and early stages. As I have now carefully worked them out, I give 
herewith a brief account of them, in accordance with directions from 
the Division of Entomology. 

EARLY STAGES. 

Egg. — Elongate-ovate, or rarely elongate ellipsoidal, its width never 
more than one-half its length ; very rough, or scabrous ; deep orange- 
red ; length, one-half millimeter. 

Labya (Jlrst stage). — Dark orange-red ; first segment with two small 
black warts placed subdorsally, and with two long whitish bristles on 
each side; segments two to eleven each, with three dark-brown warts 
each side— those on segments two and three situated in the subdorsal, 
suprastigmatal, and stigmatal regions, while those on the remaining 
segments are situated in the dorsal, supra-stigmatal, and stigmatal re- 
gions ; each of those in the stigmatal region beara two long whitish 
bristles, while each of the others bears a single shorter whitish bristle, 
those on the eleventh segment the longest; head about five-sixths as 
wide as the first segment and slightly darker, its sides blackish ; six 
thoracic legs orange-red, the tibi» darker; last segment furnished with 
a retractile proleg. 
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Second stage, — Same as in tbe first, with these exceptions : Head about 
three-fifths as wide as the first segment; this segment bears two addi- 
tional bristles near each comer, and two others in front of the middle; 
second and third segments each with an additional but much smaller 
wart in firont of those in the stigmata! region, each bearing a single 
short bristle; bristles, except those in the stigmatal region, black, the 
warts in this region reddish, and larger than the others. 

Third stage. — Same as in the second, except that the head is propor- 
tionately narrower, being only about one-half as wide as the first seg- 
ment. 

Fourth stage. — Same as in the third, except that the warts in the sub- 
dorsal and supra-stigmatal region on either side of the third, and usu- 
ally of the second segment, are connected by a black spot, and the body 
finally becomes covered over with a light gray powder ; length when 
fully grown, about 6 millimeters (Fig. 9). 




Fio. 1i.~-V€dolia cardinaUs : a. Full-Kroim larva; 6. pnpa, dorsal view, encloeed in last larval skin; 
e, papa, naked, ventral view— aU enlarged. (Original.) 

Pupa. — Partially inclosed in the old larval skin, which is of a whitish 
color, marked with black dots, which indicate the position of the warts 
on the larva as described above ; this skin is rent from near tbe front 
edge of the first segment to the middle of the eighth ; the exposed part 
is mottled light and brownish red, the first segment marked with two 
dorsal black dots, or the entire dorsum of this segment, and also that of 
the second and third segments, black ; abdomen with a polished-black 
interrupted dorsal line; length, 4 millimeters (Fig. 9). 

The following table exhibits the length of time passed by these Lady- 
birds in their different stages : 



Egg Iftid. 


Egg 
hatched. 


First 
molt. 


moll. 


^S" ^p»^- 


BeeUe 
issued. 


Apr. 20 


Apr. 26 


May 3 


May 5 (?) , May 14 


May 21 


Apr. 23 


Apr. 29 


May 3 


May 7 May 15 May 19 


May 26 




Apr. 27 


May 3 


May 5 May 11 May 19 


May 26 




May 6 


May 11 


May 14 May 19 May 29 


June 5 






May 11 


May 13 May 17 May 23 

May 9 May 12 May 20 

May 17 i May 22 May 31 

' May 10 May 17 

1 May 11 1 May 19 

, May 12 ' May 19 

1 Ap*-. 26 


May 31 
May 26 
June 5 
May 25 
May 27 
May 26 
May 4 








Dec. 5 Dec. 18 
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Averages : Egg^ six days. Larva, nearly twenty-two days (i. c, first 
stage, five and a half days ; second stage, two and three-fifths days ; 
third stage, five and one-sixth days ; fourth stage, seven and five-ninths 
days). Pupa, seven and three-fonrths days. Egg to beetle, a little over 
thirty-five days. 

Three of the beetles which issued from the pupa May 4 were kept in 
a breeding cage in a sunny window of my office and supplied with an 
abundance of food ; one of them died on the 20th of May, another on 
the 26th, and the third died on the 5th of June. It is probable, there- 
fore, that in the open air in summer tke beetles live about four weeks 
after issuing from the pupa, so that their existence from the time the 
egg is laid until the adult which originated from it dies a natural death 
covers a period of about two months. During the colder portion of the 
year, however, this period is doubtless extended considerably b^ond 
this limit, as will be seen by reference to the above table; for instance, 
the larva that pupated December 5 was changed to a beetle thirteen 
days later, whereas the one that pupated May 31 produced the beetle 
five days later. 

HABITS AND NATURAL HISTOBT. 

The eggs are usually thrust beneath* the Iceryas, but are sometimes 
attached to the cottony egg-masses ; they are placed on one of their 
sides, sometimes singly but usually in pairs or in groups of three or 
more. In hatching, the egg-shell is rent nearly the entire length along 
its upper side, and after the young larva has issued the shell becomes 
of a whitish color, and retains nearly its original form. The reicently 
laid egg is more slender and of a deeper red color than the egg of the 
Icerya. 

The young larvsB usually burrow into the egg-masses from below and 
feed upon the eggs; later they attack the Iceryas of all sizes, usually 
making the attack on the under side of the abdomen. The young larva 
is easily distinguished from the young Iceryas by lacking the long black 
antennae so conspicuous in the latter. When about to cast its skin the 
larva attaches the posterior end of its body to some object, and at the 
proper moment breaks away the whole anterior end of the old skin and 
crawls out of the opening thus made. 

When about to pupate the larva attaches the posterior end of its body 
to the bark or leaf of the tree and suspends itself head downward. It 
remains in this position about three days, when the skin along its back 
splits open, exposing a portion of the pupa to view. When the beetle 
is fully formed the old pupa-skin partially breaks away, showing the 
beetle to be of a pale reddish color. It remains in this situation about 
two days longer, when the beetle issues clad in its normal colors of black 
and red, as shown in the figure (Fig. 10). Coition occurs shortly after- 
ward. In fact I have frequently seen the males standing by and wait- 
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ing for the females to issae, even going so far as to tear away the old 
papa-skin and uniting with the female while she is still soft and help- 
less. Egg laying begins the next day, and is con- 
tinued during nearly the entire life of the beetle. 
One that I kept in a breeding-cage and supplied 
with an abundance of food, deposited 42 eggs in 
eight days. The total number deposited by one fe- 
male will probably average from 160 to 200 eggs. 

The adult beetles as well as the larvse also feed 
upon the Iceryas, but with this difference, that the ^^^^ lo-vedoiiacardy 
attack is usually made from above instead of from muumuiu enUrKed. 

below. (After Riley). 

I have never seen these Lady-birds in any of their stages feeding 
upon any other insect than thelcerya. On one occasion I confined six 
Ladybird larvse in a breeding-cage containing black scales {Lecanium 
oleoB Bernard), some of which were quite soft, but after the lapse of 
seven days none of these scales had been attacked, whereas three of 
the Lady-bird larvge had been devoured by their comrades. At the 
same date I placed an equal number of these larvae in another cage 
containing specimens of an undetermined species of Lecanium found on 
a peach-tree, several of the scales being still soft, but at the end of 
seven days none of them had been attacked, while four of the Lady- 
bird larvae had fallen a prey to their rapacious brothers. I also tested 
these larvae with a species of plant louse found on orange-trees, but 
they did not attack them. It seems very evident, therefore, that the 
Iceryas are the natural food of these Lady birds, and they feed upon 
these in all their stages, even attacking the winged males. 

I have never seen any of our native insects attacking these Lady- 
birds, although Col. J. E. Dobbins informs me thafon one occasion he 
saw a lace- winged fly larva {Chrysopa sp.t) in such a position that he 
thought it might have been engaged in feeding upon a Lady-bird larva. 
The ant8 do not molest them. 

IMPORTATION AND SPREAD. 

The first consignment of these Lady-birds reached me on the 30th of 
November, and numbered twenty-eight specimens; the second consign- 
ment of forty -four specimens arrived December 29; and the third con- 
signment of fifty-seven specimens reached me January 24, making one 
hundred and twenty-nine specimens in all. These, as received, were 
placed under a tent on an Icerya-infested orange-tree, kindly placed at 
my disposal by Mr. J. W. Wolfskill, of this city. Here they were al- 
lowed to breed unmolested, and early in April it was found that nearly 
all of the Iceryas on the inclosed tree had been destroyed by these 
voracious Lady -birds. Accordingly, on the 12th of April, one side of 
the tent was removed, and the Lady-birds were permitted to spread to 
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the adjoining trees. At this date I began sending out colonies to va- 
rious parts of the State, and in this work have been greatly aided by 
Mr. Wolfskin and his foreman, Mr. Alexander Oraw, both of whom 
were well acquainted with the condition of the orchards in this part of 
the State. By the 12th of June we had thus sent out 10,555 of these 
Lady-birds, distributing them to two hundred and eight different or- 
chardists ; and in nearly every instance the colonizing of these Lady- 
birds on Icerya-iufested trees in the open air proved successful. The 
orange and other trees — about seventy-five in number — and also the 
shrubs and plants growing in Mr. Wolfskill's yard, have been practi- 
cally cleared of Iceryas by these Lady-birds, and the latter have of 
their own accoixl spread to the adjoining trees to a distance of fully 
three -fourths of a mile from the original tree. 

Besides the three consignments of these Lady-birds referred to above 
I also received two later consignments. The first of these reached me 
February 21, and numbered thirty-five specimens; these I colonized on 
an Icerya-infested orange-tree in the large orange grove belonging to 
Colonel J. B. Dobbins, of San Gabriel. The last consignment of three 
hundred and fifty specimens arrived March 20 ; one-third of these I 
left with Colonel Dobbins, while the remainder I colonized on orange- 
trees in the extensive grove owned by Messrs. A. B. and A. Scott Chap- 
man, in the San Gabriel Valley. All of these colonies have thrived 
exceedingly well. During a recent visit to each of these groves I found 
the Lady-birds on trees fully one-eighth of a mile from those on which 
the original colonies were placed, having thus distributed themselves 
of their own accord. The trees I colonized them on in the grove 
of Colonel Dobbins were quite large and were very thickly infested 
with the Iceryas, but at the time of my recent visit scarcely a living 
Icerya could be found on these and on several of the adjacent trees, 
while the dead and dry bodies of the Iceryas still clinging to the trees 
by their beaks, indicated how thickly the trees had been infested with 
these pests, and how thoroughly the industrious Lady-birds had done 
their work. 



EXTBACTS FBOM COBRESPOKDEIICE. 
Enemies of Diabrotioa. 

With this I mail yoa« spider whioh I foand with a DUibrotioa aarar in his jaws. 
Will you please send me the uame of this spider, as also of the family to which it 
belongs f If new, would it not be well to describe it, or to have Dr. Marx do so if he 
willt 

It may interest yon to know that I have bred a Tachina fly from D. aorar, but its 
wings never expanded, so it is not fit for study. I have just captured a large number 
of these beetles, and will try to breed perfect specimens of this fly. — [D. W. Coquil- 
lett, Los Angeles, Cal., June 19, 1869. 

Reply. — The spider which yon found eating Diabrotlca is Xyaiicus gulosus Keyser- 
ling. It belongs to the family Thomisidse. Your note concerning the breeding of the 
Tachinid from the Diabrotica is very interesting.— [July 3, 1889.] 
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The New Zealand Latrodeotus. 

I take great interest in reading the periodical bulletin on *' Insect Life." In Vol. I, 
No. 7, January, 1889, 1 read an account of the spider called L. maetanSf the description 
of which tallies with a spider I used frequently to see in New Zealand, North Island. 
I see that in your bulletin it is described as black with vermilion spot on abdomen. 
During my stay in the above country I saw many of these spiders, some black with 
a red tnangular spot on back and some black with a yellow spot on back of same 
shape. Whether these are of the same species I am unable to say, but they frequented 
the same places, mostly banks of rivers, and were especially numerous on the banks 
of the Waugauni River. The Maoris told me that their bite was not fatal, buc very 
painful. I knew of a case where a Maori was carrying wood from the river to hiii 
'' whare ", situated on the banks. He got bitten by one of these spotted spiders that 
was concealed in the wood — was bitten in the hand — and during the night the arm 
was paralyzed to the shoulder. Whisky applied externally and internally effected 
a cure. It is said that the pain is felt for weeks after, with perhaps a month or so 
of no pain between. I have mentioned these facte because I did not see in your bul- 
letin any aocoant of a yelUno spotted L. mactoiM.—- [C. Herberte Riley, Gabriella, Fla., 
April 27, 1889. 

Chinch Bug Remedies 

In complying with your request, I will state that as early in the spring as the 
warmth of the season will permit the Chinch Bags come out of their winter quarters 
and resort to their natural place of ravages, the wheat fields. They first gather in 
groups and barrow into the soil among the roots of the wheat, clearing the soil from 
around them and leaving a top crust. There they cohabit, and from the 1st to the 
15th of May deposit their eggs by thonsands on the roots of the wheat. They have 
previously cleaned the soil from the roots for that purpose. As soon as the sun shines 
hot enough to warm the ground sufficiently, the eggs hatch and the young bugs begin 
to suck at the roots of the wheat. As they grow and become old6r they crawl up to 
the top of the soil and up the stalks of wheat, and stiU suck as long as there is any 
life or sap in the stalks, when they beg^n to travel to other parts of the field for a 
new supply. All go in the same direction. The old bugs injure the wheat only by 
clearing the soil from the roots. As soon as they get through depositing their eggs 
they die. To evade their ravages I leave my wheat ground with as smooth a surface 
as possible in the falL Thon in the spring, as soon as winter is over, I put a heavy 
roller on my wheat ground, pack the soil firmly to the roots of the wheat, and thereby 
prevent the old bugs from burrowing about them. Besides, this gives the wheat an 
early, vigorous growth, and thus the bug is overcome, so far as its ravages in the 
wheat field are concerned. I sometimes roll my ground the second time, say, about 
the 15th of April or the 1st of May, or later. It depends upon how the bugs are pro- 
gressing, which can be told by drawing the wheat and examining the roots for eggs. 
I never fail to make good wheat. Besides, the crop of bugs is so diminished that 
they never injure my other grain crops or grasses to any serious extent. My neigh- 
bors failed to make wheat in 1888, while I harvested a heavy crop. I knew one man 
who gave his crop of wheat (15 acres) to one hundred sheep in the month of April 
and turned them off the 1st of May. His wheat came out and made good grain, while 
aU around him failed on account of the Chinch Bugs. The sheep packed the soil to 
the roots, and thus overcame the bugs. I hope that others will try the experiment, 
as I have done, and be convinced that the ravages of the bugs can be overcome. — [J. 
R. Adams, Goodland Mo. June 29, 1889. 

Cut-wonna. 

The Cut-worms are very bad in this section. I am patting out quite a patch of 
sweet potato plants. I sprout largely for sale and for my own use, and also raise 
4090- -No. 3-:— 2 
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cabbage, tomato, pepper, and other plants. I find that the Cnt-worms are working 
on most all of them. I have been making green clover traps and collecting them 
under the banches of clover, then barnlng them under these and iu the ground 
beneath. I have found as many as 64 worms under one bunch that we had placed 
between the ridges of sweet potatoes. I first soaked the green clover in Paris green, 
but I think I did not get it strong enough, as I found only a few dead ones under the 
traps. Pie-plant or rhabaib leaves are also good. They may be put un dto r ibe half 
of a large drain tile split in two, and the south end stopped up wiikdirt so as to keep 
the leaves from drying out. The worms may then be honied every day under the 
leaves and killed. Cabbage and turnip leaves are alM» good. Can you give me any 
other information on this subject t I have concluded now to try soaking the plants 
in a solution or tea made of red pepper jast at setting them in the ground. I make 
it by boiling the pepper in soft water and then letting it get cold, when the plants 
may be dipped into it. In my next experiment I will try common kerosene (coal-oil) 
with soft water well agitated, amd set the plants out immediately after dipping them 
m it.— [A. L. Thompson, Homer, 111., May 20, 1889. 

Replt.^- • • • If 1,0 remedy which you have applied, tiz, the poisoned clover, 
was flnt suggested in 1882 by Professor Biley, and was first experimented with so far as 
we know by Dr. A. (Emler, of Wilmington Island, near Savannah, Ga., who found it 
exceedingly successful, and who was enabled to almost entirely rid his land of Cnt- 
worma. In onr opinion yon will find it a mnch better means of fighting the worms 
than either of the other remedies which you mention, and we would advise the great- 
est care in the trial of a kerosene remedy, lest the plants should be killed. It will 
be well in fact to emulsify the kerosene with soap and water and then dilute it con- 
siderably before dipping the young plants in it. Even then success can not be relied 
upon. • • • —[May 23, 1889.] 

An Army- Worm Note from Indiana. 

I recently had oly first experience with the Army- Worms, which were discovered 
June 17 in a piece of rye growing on reclaimed swamp land commonly called *' muck.'' 
We confined them to the rye, which they soon cleaned up. The piece contained about 
nine acres, and at one time, or when the worms were nearly developed, and about one 
and one-half inches long, as much as five acres were literally covered ^ith them. An 
open ditch on one side, filled with swift-running water and ditching and pitting on 
another, turned them into a wood pasture of blue-grass, where I called in about ISO 
hogs, old and young, that quickly devoured those already in and all that cauie after. 
But I also began plowing under the rye stalks and stubble by encircling the whole 
piece, and they could not well travel across plowed laud, so those confined within the 
circle became lank and lean soon after, but on abont June 25 they disappeared some- 
what suddenly, but how I do not know. Now, I would like to have some information 
as to the nature of the Army- Worm and the facts as to their origin in such immense 
quantities. If they had been propagating year by year along the fences and by-places 
adjacent to this field, which had been previously for four successive seasons cultivated 
in potatoes, no injury came from them and none were noticed about the field. The pre- 
vious seasons were very dry and last winter was mild, with little freezing and scarcely 
any rain, and just suited the insect fraternity. Or might the fly have come in vast 
numbers during the very warm days of April from a southern region and deposited 
their eggs in the rank growth of rye growing iu a loose porous soil that was laden with 
vapor like matter that may have been attractive to the fly f Scores of acres in rye in 
this vicinity, growing on the same kind of soils, were destroyed in the same manner, 
although the farms and fields were not contiguous to each other. No other crop was 
attacked or injured. A good deal of theory and speculation has been discussed by 
the Granger brethren hereabouts as to their origin, nature, disappearance, aud re- 
appearance. I have no complete works on entomology and can get no clear idea of 
their history. Chambers's Encyclopedia, which I have, says but little and nothing 
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definite, though it nays " they (the worms) go into the molting stage and re-appoar 
again the same season, or produce two crops in the same season similar to the cotton- 
seed boll-worm of the Sonth, which produces three crops in one season." A definite 
answer a» to their origin and history will be thankfully received by myself and others. 
—[I. M. Miller, Upland, Ind., July 16, 1889. 



8nP8 TOWABBS A SEVISIOll OF CHAHBEBS' IirDEX, WITH KOTES 
AHD DESCBIPTIOKS OF HEW SPECIES. 

By Lord Walsingham. 

ICmktmM^d from page 54 of Vol, //.] 

liithocoUette aUiifoUella Hb. 

Chamb. BnU. U. 8. G. G. Snrv., IV, 121 (1878). 

Pack. U. S. Dept. Intr., Eut. Com. Bull. VU, 140 (1861). 

This species was not included in the Index by Chambers, bat in the List of Fuod- 
plants of Tineina (which was quoted by Packard in his List of Insects Injurious to 
Forest and Shade Trees) it is referred to as making a tentiform mine on the under 
side of the leaves of alder. For the present, at least, there is no evidence to justify 
its inclusion in the North American fauna. 

Uthocolletia quaroipnlobella. 

Chamb. Bull. U. S. G. G. Surv., IV, 12e (1878). 

Pack. U. 8. Dept. Intr., Ent. Com. BulL VII, 53 (1881). 

Packard is again only quoting from Chambers' List of Food-plants, where this 
species is referred to as feeding on the under side of oak-leaves. Chambers was ac- 
quainted with the larva of querdbella, which has a similar habit, but he omits this 
insect from his list of larv». In the Index he makes no reference to qtierdpulchella. 
There is, I think, no doubt that querdpuleheUa is a mauusoript name for the species 
which he described as queroiMIa. 

LithcMolletia lyaimaohiapella. 

Chamb. Cin. Qr. Jr. Sc. II, 100 (1875) : Bull. U. 8. G. G. Surv. IV, 116, 154. (1878). 

This name was given to a larva mining LyHmaehia lannelata, but until the perfect 
insect has been reared I can not feel justified in including it as a species in the re- 
vised Index. 

The practice of publishing names for insects which are known only in the larval 
state is much t^i be deprecated. The following facts speak for themselves aind will 
explain why these references will not be given in the revised Index. 

Coleoptera, 

Gn. fsp.f mining Quereuaalha, Chamb. Can. Ent. IV, 123-4 (1872). 

= UihocoUetU iubiferella. Chamb. Can. Ent. Ill, 165-6 (1871) : IV. 123-4 (1872). 
Gn. t sp. r mining Quercua %lio{foliaf Chamb. Can. Ent. IV, 124 (1872). 

= LithocolletU ip.f Chamb. Can. Ent. Ill, 166 (1871): IV, 124 (1872). 
Gn. f sp. t mining leaves of " WiUow Oaks." Chamb. Can. Ent. (1872) : IV, 124 (1872). 

^UikocoUtiiB sp. f Chamb. Can. Ent. Ill, 166 (1871) : IV, 124 (1872). 
Brachys ceruginoBa Say. Mining Fagus ferniginea. Chamb. Can. Ent. IV, 124 (1872). 

= LithoeolUtU sp. f Chamb. Can. Ent. Ill, 166 (1871) :• IV, 124 (1872). 
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Gn. f sp. f mining Acer 9iiodiarinum. Ghamb. Gan. Ent. lY, 124 (1872). 

= Lit1iOisolUii9 sp. t Ghamb. Gan. Ent. Ill, 166 (1871) : IV, 124 (1872). 
MeUmiM lavigatus Say. Mining DeBmodium, Ghamb. Gan. Ent. lY, 124 (1872). 

=^Leucanthiza1 sp. Gbamb. Gan. Ent. Ill, 166 (1871) : IV, 124 (1872). 

Iiithocolletis chambersella. 

SM quinquenotelia Gbamb. 

Ghambera describes a species of this genos as quinqusnotella, this name being 
preoccupied by a European species. I would suggest the name of ohamberaetta to re- 
place it. 

Lithocolletia nmbellulariaD sp. n. 

AntenfUBf white, evenly dotted with brown along their upper sides, the five brown 
spots towards the apex being larger and more widely separated than the others. 
Palpij shining white. 
Headf face shining white, fh>ntal tuft yellowish in the middle, safi&on-brown at the 

sides. 
Thorax, golden saf&on, whitish behind. 

Fore wings, golden safiron, somewhat shining, a short white patch at the base of the 
dorsal margin reaches to the fold and is exteriorly dark margined ; the dark mar- 
gin, of a somewhat similar white spot on the costal portion of the wing, also 
reaches to the opposite side of the fold a little beyond it ; at one-fouith of the 
wing-length is a waved white fascia running nearly straight from the dorsal mar- 
gin to the fold and bulging outwards beneath the costa ; this is distinctly dark- 
margined externally throughout and briefly so internally ; immediately adjoining 
the costal margin at half the wing-length is a broad, very oblique white costal 
streak dark-margined on both sides and freely dusted with blackish scales around 
the apex ; the black dusting is continued along the outer side of an opposite less 
oblique dorsal streak, the apex of which reaches as far as the edge of the costal 
streak ; above it, at three-fourths the wing-length, is a white costal spot slightly 
margined with blackish atoms, and opposite to this is another white dorsal streak, 
very oblique, externally margrined at the apex with dasky atoms, which are con- 
tinued so as to form a large patch of black dusting at the apex of the wing, on 
the upper side of which patch lies a sickle-shaped white costal streak, concave 
towards the costal margin ; cilia pale saffron, with a brown line running through 
the middle and reaching around the apex nearly to the anal angle, where they 
become paler, inclining to grayish. 
Hind winga and cilia, pale grayish. 

Abdomen, dark gray above, grayish-white beneath ; anal tuft, yellowish. 
Hind tibias, white, with two broadish black bars across their upper sides and a small 

black terminal spot. 
Exp. al., 9™". 
Type, i 5 Mns. WUm. 

Mendocino Gounty, Gal., found and bred in the month of June, 1871. Three speci- 
mens, from large diffused blister-like mines on the upper side of leaves of Umbel- 
Inlaria oalifornioa Nuttal ; the pupa being inclosed in a semi-transparent flat oval 
silken web within the mine, like that of dndnnatiella Ghamb., to which species it is 
somewhat allied. Its nearest ally in America is probably moGrooarpella F. and B., 
but it differs in the possession of a dark-margined costa-basal spot and in the com- 
paratively straight first fascia. 

These characters also serve to separate it from fAndnnaiiella Ghamb. I think it is 
open to question whether eincinnaiiella may not be a form of maorooarpella. The only 
differences I can detect in comparing authenticated specimens of each species are 
the somewhat larger size of maorooarpella and the less shining appearance of the 
j^und-Golor of the wing; moreover, tJie white streaks appear to be duller and per- 
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haps somewhat more oblique, their dark bordering being more marked towards the 
costal margin than in cinoinnatiella. At the same time the differences are very slight, 
and those who have an opportunity of collecting larvn of the oak-feeding species 
woold do well to study the subject. 

Uthocolletia ganltherlella sp. n. 

Antenna, closely annulated with white and brown, the brown annnlations somewhat 
wider apart towards the apex. 

Palpi, silvery white, with a small spot on the outer side. 

Head, face silvery white ; frontal tuft saffiron mixed with white. 

Thorax, golden-saffron, posteriorly whitish. 

^ore-iriii^«, golden-saffron, shading to golden- brown, no basal streak, three costal 
and three dorsal snow-white spots, the first two pairs internally dark-margined ; 
the first costal spot is situated at about one-third the length of the wing, its in- 
ternal dark margin passing around its apex; the corresponding dorsal spot 
commences nearer the base of the wing and. sometimes reaches obliquely to, or 
near, the point of the costal spot ; the second costal spot at half the wing-length 
i9 somewhat oblique, square ended, and as in the case of the first is placed some- 
what beyond its smaller corresponding dorsal spot, which is pointed and has 
some dark fuscous scales running outwardly from its apex and merging in the 
darkened lower margin of the costal spot above it f the third costal spot at one- 
fourth from the apex is somewhat triangular and lies also farther from the base 
than the corresponding smaller spot on the dorsal margin ; before the anal angle, 
between these spots, lies a cloud of fuscous scaling serving to throw up and 
make more conspicuous these white markings on the golden-brown ground- 
color of the wing : inclosing the apex of the wing is a narrow, outwardly con- 
cave white streak, not reaching through the cilia on the apical but only on the 
costal margin ; beyond it are a few darkened scales and sometimes one or two 
whitish ones with them; cilia pale, golden-saffron, tending to golden; gray about 
the anal angle. The only conspicuous markings on the under side are two pale 
spots in the costal fringes, corresponding with the last two markings on. the 
upper side. 

JERnd^wing9t grayish, with golden-gray cilia. 

Abdomen, gray, anal tuft slightly paler. 

Hind-tarei, grayish-white, with one or two darker bands above. 

Escp. ah, ia.ll«™. 

J)fpe ^ 9 Mus, WUm. 
A single <^ bred from mines on the upper side of Gaulikeria shallon, found at Rouge 

Biver, Oregon, in May, and bred June. 1872. Three others taken in Mendocino County 

in May and June, and a single specimen also taken near Crescent City, Del Norte 

County, Cal. It is one of the largest species of lAthocolletie. 

LithooolletiB ledella sp. n. 

Antenna, whitish, faintly barred above with brown. 

Palpi, white. 

Head, face white, frontal tuft saffiron, mixed with whitish. 

Thorax, golden-saffron with a few white scales. 

Fore-mnga, golden-safi&on with a white medio-basal streak, somewhat expanding out- 
wards on the fold and reaching to one-third the length of the wing above it, 
this is dark-margined on its upper edge ; beyond it are four costal and four dor- 
sal silvery-white streaks; the first dorsal commences beneath the point of the 
basal streak and extends obliquely outwards to the middle of the wing, it is 
dark-margined internally and around its apex ; the costal streak above it is short, 
rather square, and also internally dark-margined; the second costal streak. 
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scarcely looger than the first, is a little obliqoe and aleo inwardly dark-uar- 
gined; beyond this are two more narrow coetal streaks, the first cunred oat- 
wards and dark* margined internally, the second pointing inwards from above the 
apex, with a few black scales at the extremity; the second dorsal streak is trian- 
gnlar, dark-margined internally and aronnd the apex, commencing somewhat 
further from the base than the second costal streak, its point lies between the 
second and third; the two last of the four dorsal streaks are very slender and 
pointing inwards, with a few black scales at their ends; where they reach the 
points of the costal streaks above them a black elongate spot lies at the apex, 
separated from the dark apical line which lies at the base of the golden-gray 
apical cilia. 

Hind-^n(f9 and cilia, gray, with a faint golden sheen. 

Abdomen, gray, anal tuft paler. 

Hind'tarHf whitish-gray, unspotted. 

Exp, al. 9-10»»«. 

T^feS 9Mn9. WUm. 
Six specimens, bnd from somewhat folded mines, occupying the whole upper side 

of leaves of Ledum glanduloeHm, found in Jane in Mendocino Coanty, Cal., and 

bred the same month. I met with this species also on the wing at the same time and 

place. It appears to be nearly allied to ealideolella Sircom, among the European 

species. 

UthoooUetifl alnicoleUa, sp. n. 

Antemna, whitish, very faintly spotted above. 
Palpi, white. 

Head, face white, frontal tuft grayish saffit>n. 
Thorax, pale grayish saffron touched with white at the sides. 

Fore-winge, pale grayish saffron with three dorsal and four costal silvery- white streaks, 
all dark-margined on their inner sides and at their poinfs; a somewhat broad bat 
very indistinct white medio-basal streak extends above the fold to one-third the 
wing-length, and a shorter streak of the same color follows the dorsal margin 
from the base to half the length of the one above it ; the first dorsal streak is 
broad, outwardly oblique, and reaching nearly to the smaller triangular costal 
streak above it; in some specimens it actually attains to it, forming an angnlated 
fascia ; the point of the second dorsal, also somewhat triangalar, is directed a 
little beyond the point of the second costal streak above it; these are both nearly 
perpendicular; the third dorsal very small; arising opposite the space between 
the third and fourth costal streaks, it reaches to the apex of the former ; the end 
of the wing is inclosed by a dark semicircular line at the base of the cilia, within 
which is an elongate blackish spot ; the cilia are grayish, with a faint saffron tinge. 
Hind-winge and cilia, also pale grayish. 
Abdomen, gray above, anal toft scarcely paler. 
Poeierior tibicB, whitish, unspotted. 
Exp. at, 6^™. 
Type, i $ Mu9. WUm, 

Two specimens were bred from larvsB found mining the upper sides of leaves of 
Alnus incana on Mount Shasta, Siskiyou Coanty, Cal., in August, 1871, in which 
month the perfect insects emerged. Three other specimeas were met with on the 
wing, also in the neighborhood of Meant Shasta. Judging from Chambers' descrip- 
tion, his alnivorella mast be exceedingly close to this species. There are certain dis- 
tinct differences in the position and extent of the dorsal streaks, but my chief reason 
for regarding it as distinct is that Chambers describes the larva of a /nivoreZIa as feed- 
ing on the under side of the leaf, whereas my species feeds on the upper side of 
another species of alder. I am not aware of any instance of an alder-feeding Litho- 
colletis feeding on both sides of the leaves. 
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Iiithooolletia inoanella sp. d. 

Antenna! f whitish, faintly spotted ahove. 

Palpif shiniug white. 

Heady face shiniDg white, frontal tnft white, with a few saffron scales at the sides. 

Thorax, bright reddish-saffron, with a thin whitish line running aroaud its anterior 
margin and commnnicatiug with the basal streak on the fore-wing. 

Fore-wings, bright brownish-saffron with a long slender medio-basal white streak with- 
out dark margins, four costal and three dorsal streaks of the same color, some- 
times with a slight metallic sheen ; the first costal streak is a little before the 
middle of the wing, oblique and pointed, with a scarcely perceptible dark dusting 
along its inner margin ; the first dorsal streak commences a little nearer to the 
base; it is dark-margined internally, and is somewhat wider than and reaches a 
little beyond the costal streak beyond it ; the second costal streak is small and 
points slightly outwards; the third is nearly perpendicular; the fourth points 
slightly inwards from a little before the apex; these three are all dark-margined 
on their inner edge ; opposite to these are the second and third dorsal streaks; 
the second is triangular, wider at the base and dark margined internally, its black 
dusting communicating with a patch of similar blackish scales at its apex extend- 
ing to the second costal streak above it ; the third dorsal streak is short, point- 
ing inwards and dark margined on both sides, its outer margin being continuous 
with a dark line at the base of the cilia which encircles the tip of the wing reach- 
ing to the exterior costal streak ; within this line, but separate from it, is an 
elongate apical spot of somewhat disconnected blackish scales, the cilia pale 
greyish. 

Sind-wings and cilia, pale grayish. 

Abdomen, daik gray above, anal tuft somewhat paler. 

Hind tarsi, white, tipped with grayish, and two grayish-ciaffron spots above. 

-firp. al,, 9"". 

Tjfpe, i $ Mus. WUm, 
The larva feeds in mines on the under side of Alnus incana towards the end of June 

in Colusia County, Cal., the perfect insects emerged in July, 1871. Seven specimens 

were bred, and the species was also met with on the wing at Burney Creek (near Pit 

£iver), Shasta County, Cal. 



OEHEBAL VOTES. 

THB AHENDED CALIFOBNIA HORTICTILTUBAL LAW. 

We take from the Los Angeles Evening Express^ of July 12, the fol- 
lowing amendmeDts to the old act to protect and promote the horticalt- 
aral interests of the State. Tlie act embodying these amendments was 
approved March 20. Entomological legislation is so unnsual m this 
country that these rulings will be read with interest: 

Sec. 1. Section 1 of said act is hereby amended so as to read as follows: 
^* Sec. 1. Whenever a petition is presented to the 1)oard of supervisors of any cpunty, 
and signed by twenty-five or more persons who are resident freeholders and posses8s>- 
ore of an orchard, or both, stating that certain or all orchards or nurseries, or trees 
of any variety, are infested with scale insects of any kind, injurious to fruit, fruit 
trees, and vines, codlin moth, or other insects that are destructive to trees, and pray- 
ing that a commission be appointed by them whose duty it shall be to supervise ttieir 
destruction as herein provided, the board u£ supervisors shall, within twenty days 
thereafter, select three cominissionerd for the county, to be known as a county board 
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of horticaltnral commiasioneTs. The board of supervison may fill any yacanoy that 
may occur in said commission by death, resigoation, or otherwise, and appoint one 
commissioner each year, one month or thereabouts previous to the expiration of the 
term of office of any member of said commission. The said commission shall serve for 
a^rm of three years from the date of their appointment, except the commissioners 
first appointed, one of whom shall serve for one year, and one of whom shall serve 
for two years, and one of whom shall serve for three years from the date of a noint- 
meiit. The commissioners first appointed shall themselves decide, by lot or other- 
wise, who shall servo for one year, who shall serve for two years, and who shall serve 
for three years, and shall notify the board of supervisors of the result of their choice." 
Sec. 2. Section two of said act is hereby amended so as to read as follows ; 
'^Sec. 2. It shall be the duty of the county board of hortionltural commissioners 
in each county, whenever it shall deem it necessary, to cause an inspection to be 
made of any orchard or nursery or trees or any Aruit-packing house, store-room, sales- 
room, or any other place in their JnrisdictioD, and if found infested with scale-bug^ 
codlin moth, or other insect pest-s injurious to fruit, trees and vines, they shall notify 
the owner or owners, or person or persons in charge or possession of the said trees or 
place, as aforesaid, that the same are infested with said insects, or any of them, or 
their eggs or larva, and they shall reqnire such person or persons to disinfect or de- 
stroy the same within a certain time to be specified. If within such specified time 
such disinfection or destruction has not been accomplished, the said person or per- 
sons shall be required to make application of such treatment for the purpose of de- 
stroying them as said commissioners may prescribe. Said notices may be served 
upon the person or persons owning or having charge or possession of such infested 
trees, or places, or articles, as aforesaid, by any commissioner, or by any person 
deputed by the said commissioners for that purpose, or they may be served in the 
same manner as a summons in a civil action. If the owner or owners, or the person 
or persons, in charge or possession of any orchard, or nursery, or trees, or places, or 
articles infested with said insects, or any of them, or their larva or eggs, after having 
been notified as above to destroy the same, or make application of treatment, as 
directed, shall fail, neglect, or refuse so to do, he or they shall be deemed guilty of 
maintaining a public nuisance, and any such orchards, nurseries, trees, or places, or 
articles thus infested, shall be adjudged and the same is hereby declared a public 
nuisance, and may be proceeded against as such. If found guilty, the court shall 
direct the aforesaid county board of horticultural commissioners to abate the nuisance. 
The expenses thus incurred may be a lien upon the real property of the defendant." 
Sec. 3. Section three of said act is amended so as to read as follows : 
** Sec. 3. Said county boards of horticultural commissioners shall have power to 
divide the county into districts, and to appoint a local inspector for each of said dis- 
tricts. The state board of horticulture, or the quarantine ofiicer of said board, shall 
issue commissions as quarantine 'guardians to the members of said county boards of 
horticultural commissioners and to the local inspectors thereof. The said quarantine 
guardians, local inspectors, or members of said county boards of horticultural com- 
missioners shall have full authority to enter into any orchard, nursery, or place or 
places where trees or plants are kept and offered for sale or otherwise, or any house, 
store-room, sales-room, depot, or any other such place in their jurisdiction, to inspect 
the same or any part thereof." 
Sec. 4. Section four of said act is hereby amended so as to read as follows: 
'^ Sec. 4. It shall be the duty of said county board of horticultural commissioneis 
to keep a record of their official doings, and to make a report to the State board of 
horticulture, on or before the first day of October of each year, of the condition of 
the fruit interests in their several districts, what is being done to eradicate the in- 
sect pests and diseases, also as to carrying out of all laws relative to the greatest 
good of the fruit interest. Said board shall publish said rt'ports in bulletin form, or 
may incorporate so much of the same in their annual reports as may be of general 
interest." 
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Ssc. 5. Section fiye of said act is hereby amended so as to read as folio wh : 

** Sec. 5. Each member of the coanty board of horticultaral commissioners, and 
each local inspector, shall be paid for each day actaally engaged in the performance 
of his dnties under this act, payable out of the county treasury of his county, such 
compensation as shall be determined by resolution of the board of supervisors of the 
county, before entering into the discharge of his or their duties.'' 

Sec. 6. Section six of said act is hereby amended so as to read as follows: 

'* Sec. 6. Said county boards of horticultural commissioners shall have power ta 
remove any local inspector who shall fail to perform the duties of his office." 

Sec. 7. Section seven of said act is hereby repealed. 

Sec. 8. Section eight of said act is hereby amended so as to read as follows, and to 
be known as section seven of said act, viz : 

''Sec. 7. If any member of the county board of horticultural commissioners shall 
fail to perform their duties of his office, as required by this act, he may be removed 
from office by the board of supervisors, and the vacancy thus formed shall be filled 
by appointment by the board of supervisors." 

Sec. 9. Section 9 of said act is hereby amended so as to read as follows, and to be 
known as section 8 of said act, viz : 

'* Sec. 8. It shall be the dnty of the county board of horticultural commissioners 
to keep a record of their official doings and to make a monthly report to the board of 
supervisors, and the "board of supervisors may withhold warrant for salary of said 
members and inspectors thereof until such time as said report is made." 

Ssc. 10. A new section is hereby added to said act, to be known as section 9, and 
to read as follows, viz : 

"Sec. 9. AH actsjand parts of acts in conflict with the provisions of this act are 
hereby repealed." 

Sec. 11. This act shall take effect and to be in force from and after its passage. 

NEW CODLUVa MOTH AND PEAGH-BOREB ENEMIES. 

Prof. E. A. Popeooe, in the Indtistrialisl for Jane 6, meDtious an in- 
teresting new parasite of the Codling Moth, which he determines as a 
new species of the genns Bethylus. Of this parasite 6 larvaa were 
found in a group feeding externally upon the dorsum of one of the 
abdominal segments of an Apple- worm taken from the interior of an 
apple. The larvse spun yellow cocoons after arriving at full growth, 
and in fact their habit seems to be quite similar to that of Ghalcids of 
the genus Euplectrus. 

He also describes the manner in which the larvsB of Trogo^ita obscura 
devour the pup» of the Codling Moth under tree bands. 

He also states that he bred a large number of specimens of a honey- 
yellow Braconid from larv» and pup» of the Peach-tree Borer. We 
are surprised to notice that he states that he has not been able to And 
in any of the entomological reports reference to any parasites of this 
insect, and we may call attention to the statement upon page 255 of 
the Annual Beport of this Department for 1879, that Professor Com- 
8tock during that year bred 4 parasites— 2 Chalcids, 1 Microgaster, and 
1 Braconid. Professor Riley has reared from the ^geria Phasogenes 
ater Cress, and Bracon nigrifectua Riley MS. 

Professor Popenoe's article is illustrated by figures of the Bethylus 
and Trogosita, which have been admirably drawn by Mr. C. L. Marlatt. 
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SOME PACIFIC COAST HABITS OF THE CODLING MOTH. 

We hare recently learned of certain interesting observationg which 
seem to indicate that the Codling Moth differs slightly in habit in Cal- 
ifornia from its customs in the East. Mr. Koebele, writing as under 
date of July 24, states that, at the end of May of the present season, 
when the apples were about 1 inch in diameter, he noticed the moths 
appearing in numbers. Soon after sunset they began to swarm around 
the trees, chiefly near the top, and kept it up until dark. He noticed 
small bats feeding upon them abundantly. This, he thinks, is the time 
of oviposition. He noticed, however, that the eggs were chiefly laid 
on the upper side of the fruit, and with pears often upon the stem. 
Few of the larvae^ according to his observations, entered the fhiit at the 
spot where the egg was deposited, but beginning a slight hole at this 
point, they left it after becoming slightly larger and entered the fruit 
at the lower end. These observations were made in the Santa Cruz 
Mountains. 

Similarly, Mr. B. D. Wier, in his Codling- Moth Notes, published in 
the Pacific Rural Press of June 8, from which we have previously quoted, 
states that, according to his observations, the egg is, as a rule, laid 
elsewhere than in the calyx. 

THE EFFECT OP ABSENICAJL INSECTICIDES UPON THE HONEY BEE. 

The prevailing opinion seems to favor the theory, that if arsenical 
mixtures are sprayed or dusted upon fruit trees while the latter are in 
bloom the bees which frequent them will be destroyed. With this 
idea in view fruit-growers have very properly been cautioned not to 
use these mixtures during the blooming season, and in fsLCt this has 
been urged as an argument against the use of these substances as 
insecticides. 

The writer, while in Louisiana, was told by planters that dusting 
Paris Green upon the cotton plants killed the bees which frequented 
the blossoms thereon for the purpose of securing the nectar which was 
contained in them. 

There appears, however, to be some good negative evidence bearing 
upon the problem, which it will be well to consider before forming a 
decided opinion in this really important matter. 

Mr. Edwin Yenowine, a fruit-grower near New Albany, Ind., is a very 
strong advocate of the use of arsenical mixtures, as against both Cod- 
ling Moth and Plum Gnrculio, and is also, to a limited extent, engaged 
in apiculture. 

Some time ago, while spending a day with Mr. Yenowine, he reminded 
me that several years ago he had written me as to the probable effects 
on bees of the use, during the blooming season, of these arsenical mixt- 
ures, and had received a very cautionary reply. It appears that in- 
stead of following my advice he sprayed all sorts of fruits freely, both 
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Id aud oat of the bloomiog season, and instead of destroying bis bees 
they have increased from 8 to 17 strong, healthy colonies, and have 
fhmished honey of which he and his family have partaken freely. This 
conversation with Mr. Yenowine took place on the 23d of June, so that 
the increase shown was practically that of an unfavorable season. — F. 
M. Webstbb. 

NEMATODB INJUBT TO OANB-FIBLDS IN JAVA. 

In connection with the forthcoming Bulletin 20 of this Division, on 
I^ematode Worms injurious to the roots of plants in Florida, may be 
given a short notice of an article by Dr. F. Soltwedei on Nematodes 
working in the roots of sugarcane in Java, taken from the Agricultural 
4$nd Horticultural Review of August 1, 1887, which was inclosed by 
Vice and Deputy Oonsul Horatio G. Wood, of the United States consu- 
late at Batavia, with his report to the Department of State, and reprinted 
with the same in the reports of consuls of this Oovernment for May of 
the present year. In the remarks on the sugar-cane disease in Java, 
which form the subject of the report referred to and bear date of March 
13, 1889, Consul Wood states that a congress composed of planters, ex- 
porters, and persons interested in the sugar production of Java, has 
just closed its session at Samarang. The object of this congress was 
mainly to discuss the cause and cure of the Nematode attacks on the 
cane-roots, there called the ^^sereh'' disease, which is now spreading 
most rapidly and disastrously through the cane-fields of western and 
central Java, having been first discovered on the island only three years 
ago in plantations near Cheribon, a sea-port town on the north coast 125 
miles to the eastward from Batavia. The report further states that the 
congress has subscribed a fund of $90,000 for the purpose of engaging 
a bacteriologist from Europe to visit the island, investigate the disease, 
and propose its remedy. The Nematodes reduce not only the quantity 
of the sugar crop but its quality as well, and the subject is therefore of 
the utmost importance in cane-growing regions. 

Dr. Soltwedei, in his article, mentions having discovered in the cane 
roots the following genera, which all belong to the family Anguillulidae : 
Dorylaimu9j only once ; several species of Tylenchu^j of which the one 
found almost always attendant upon the '< sereh'' disease, seems to be 
new, and is named by him T. sacchari] and one species of Heterodera^ 
H.javanica^ which also seems when it occurs to cause the ^^sereh" dis- 
ease, but has so far been discovered in only a few plants. Tylenchus 
sacchari has been found there also in the roots of sorghum, while several 
forms of Tylenchus have besides been discovered in the roots of rice 
and maize, though it can not at present be said with certainty that 
T. saochari is among these. Some few observations are made on the 
latter, and, as nearly as can be ascertained, it feeds only in the young 
and juicy rootlets which sprout directly from the stalk, these be- 
coming its breeding places. A description is given of the male and 
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female, with the size of the same and of the eggj and remarks on the 
varioQS organs, inclnding those of generation and the spermatic fluid. 
The parasite can not be introdaced except in earth from infested regions, 
and it appears that a great deal of moistore is reqaired to complete its 
development. Dr. Boltwedei's article is merely preliminary and does 
not saggest any remedies. — T. T. 

THE IMPORTATION OP OGNEBIA DISPAB. 

We are greatly interested to learn from the New England Farmer of 
July 13 that the larv» of this well-known European insect, which is a 
rather large bombycid moth, have made their appearance in the town 
of Medford, Mass., feeding upon *^ everything from garden vegetables 
to oak leaves." The identification seems to have been made by Mrs. 
Fernald, and consequently can not be questioned. 

In the latter part of July we received from Mrs. N. W. C. Holt, of 
Winchester, Mass., some yonng caterpillars on Mulberry and Apple 
which we take to be the larv» of this insect The importation at this 
late date of such a conspicnous species is of great interest. 

ANOTHER LEAP-HOPPER REMEDY. 

Mr. (George West, of Stockton, OaL, according to the VineyardUt of 
July 15, has given the plan of feeding off his grape leaves by sheep, as 
a remedy for the grape-leaf hopper, a full test. Last fall, after the crop 
had all been gathered, he turned 3,000 head of sheep into his 600-acre 
vineyard, and in a short time they had eaten every vestige of foliage 
off the vines, leaving them completely bare. This year there has been 
no sign of the hopper. 

A CABBAGE -MAGGOT EXPERIMENT. 

An experiment with lime and liquid manure for the Oabbage Maggot, 
made upon a large scale by Mr. D. M. Dunning, of Oayuga County, N. 
Y., has resulted in the perfect success of the liquid manure and a partial 
success of the gas-lime. 

HOW OFTEN HAS THIS BEEN NOTICED f 

In a half-grown Gecropia larva, found August 7 upon Birch in the 
grounds of the Department of Agriculture, the left-hand tubercle on 
the back of the first abdominal segment is entirely wanting. Thexe is 
not the slightest trace of it. The right-hand tubercle is as large as 
usual, and in every other respect the specimen is normaL 

OBITUARY. 

We are pained to learn of the death of Dr. Anton Ausserer, which 
occurred July 20 at Graz, Germany. Dr. Ausserer was a prominent 
worker in arachnology, and, in addition to a number of shorter papers, 
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prodaced the only ftutlioritative moDOgraph of the exoeptionally diffl- 
calt family TerritelarisB. 

DOBS THE WHBAT-ST£:tf MAaOOT, MEBOMTZA AMBBIOANA, DISGBDC- 
INATB BBTWBBN DIFFBBBNT YABIBTIBS OF WHBAXf 

In the literature of this species nothing seems to have been recorded 
relative to its preference for certain varieties of wheats or indicating 
that any sach discrimination has been witnessed. 

Dnring the five years that I have been located at the Pardne Experi- 
ment Station the small experiment plats, comprising from 40 to 50 
different varieties of wheats, have shown bat little dilBerence in the 
extent of injary, which has in all cases been rather slight. 

In larger fields there seems to be a difference in the severity of the 
attack of the spring brood of larv», which has this year been extremely 
well marked, especially between Velvet Chaff and Michigan Amber. 
Two fields sown the same day in September, 1888, on the same kind of 
soil, and in fact every perceivable element being eqnal except variety 
of seed, one of which was Velvet Chaff and the other Michigan Amber, 
suffered very differently ; the former, on the I4th of Jane, having fully 
four infested straws to one in the latter. In a long, narrow plat, ex- 
tending some distance between the two fields and being composed of 
both of these varieties mixed in about equal proportions, the ratio of 
injury to each was about the same as in the larger fields. The differ- 
ence between the attack in the two varieties was sufficiently marked to 
attract the attention of Prof. W. C. Latta, agriculturist of the sta- 
tion, who is neither an entomologist nor familiar with the insect itself. 

It ia with a view of learning if this partiality is general, and also if 
it has been observed to extend to other varieties, that the question is 
here propounded and the observations given. — F. M. Wbbstbb. 

THE ASSOOIATION OF OFFIOIAI. EOONOMIO EHTOMOLOaiSTS. 

In pursuance of the call issued by Mr. James Fletcher, president of 
the Bntomological Club of the American Association for the Advance- 
ment of Science, a meeting of those interested in the formation of such 
an association as that described in the title to this note was held Au- 
gust 29 and 30, at Toronto, Canada. 

The following constitution was first adopted: 

This aaaooiatioQ shaU be kDown as the Aasooiation of Official Eoonomic Entomolo- 
gists. 

Its objects shall be: (1) To discaas new disooveries, to exchange experiences, and 
to carefalljr consider the best methods of work; (2) to give opportunity to Individ- 
nal workers of announcing proposed investigations, so as to bring ont suggestions 
and prevent unnecessary duplication of work ; (3) to suggest, when possible, certain 
lines of investigation upon subiects of general interest; (4) to promote the study 
and advance the science of entomology. 

The membezship shall be confined to workers in economic entomology. All econ- 
omic entomologists employed by the general or State Governments or by the State 
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Experimental Stations or by any agvaltual or hortiooltural aasociation, and all 
teacliers of economic entomology in edncatioaai inatitefeuMia m^ beoome members of 
the association by transmitting proper credentials to the MonteKy, and by anthor- 
izing him to sign their names to this constitution. Other persons engaged in praeti- 
cal work in economic entomology may be elected by a two-thirds vote of the me»» 
bers present at a regular meeting and shall be termed associate members. Members 
residing ontside of the United States or Canada shall be designated foreign members. 
Associate and foreign members shall not be entitled to hold office or to rote. 

The officers shall consist of a president, two vice-presidents and a secretary, to be 
elected aunnally, who shall perform the daties cnstomarily incumbent upon their 
respective offices. The president shall not hold office for two consecutive terms. 

The annual meeting shall be held at such place and time as may be decided upon 
by the association at the previous annual meeting. Special meetings may be called 
by a majority of the officers, or shall be called on the written request of not leas than 
five members. Eight members shall constitute a quorum for the transaction of busi- 
ness. 

The mode of publication of the proceedings of the association shall be decided upon 
by open vote at each annual meeting. 

All proposed alterations or amendments to this constitution shall be refoired to a 
select committee of three at any regular meeting, and, after a report from such com- 
mittee, may be adopted by a two-thirds vote of the members present : Prwridedf That 
a written notice of the proposed amendment has been sent to every voting member 
of the association at least one month prior to date of action. 

The adoption of the constitution was followed by an election of offi- 
cers, which resulted as follows : President, Dr. 0. V. Biley, U. 8. Ento- 
mologist; first vice-president. Prof. S. A. Forbes, State Entomologist of 
Illinois; second Vice-president, Prof. A. J. Cook, Professor of Entomol- 
ogy in the Michigan Agricultural Oollege; secretary, Prof. J. B. Smitli, 
Entomologist t/o the New Jersey Agricultural Experiment Station. 

The charter members are as follows : O. Y. Kiley, of Washington ; S. 
A. Forbes, of Illinois ; A. J. Cook, of Michigan ; J. B. Smith, of New 
Jersey ; J. A. Lintner, of New York ; J. H. Gomstock, of New York ; P. 
L. Harvey, of Maine; M. L. Beck with, of Delaware; G. M. Weed, of 
Ohio; F. M. Webster, of Indiana; J. P. Campbell, of Georgia; James 
Fletcher, of Ganada; G. J. S. Bethune, of Ganada; E. Baynes Beed, of 
Ganada; William Saunders, of Ganada; E. J. Wickson, of Galifornia ; 
G. W. Wood worth, of Arkansas; H. Garman, of Kentucky; O. Lug- 
ger, of Minnesota; G. P. Gillette, of Iowa; H. Osborn, of Iowa; L. 
Bruner, of Nebraska ; L. O. Howard, of Washington, and one or two 
others, whose names we are not able to announce at the present time. 

The association adjourned August 30 to meet the coming winter at 
the time and place of meeting of the Association of Experiment Sta- 
tions, presumably at Washington, the coming November. 

THE ENTOMOLOaiOAL OLUB OF THE AMERICAN ASSOOIATION FOB 
THE ADYANGEMEMT OF SCIENCE. 

This organization met at Toronto, Ganada, August 28 to September 
3. Among the members in attendance were Mr. James Fletcher, Prof. 
A. J. Gook, Prof. J. B. Smith, Prof. H. Garman, Mr. E. Baynes Reed, 
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Rev. O. J. 8. BetlHUief Mr. William Saunders, Dr. P. R. Hoy, Mr. 0. 
M. Weed, Mr. L. O. Howard, Mr. J. Alston Moffat, Mr. H. H. Lyman^ 
Ber. W. A. Barman, Prof. 0. W. Hargitt, Mr. B. P. Thompson. 

The address of the president, Mr. James Fletcher, dealt principally 
with the injarioas insects of the year, and was of extreme interest. It 
was also warmly discussed. Other papers were read by Professors 
Cook and Smith and by Messrs. Weed, Lyman, Fletcher, and Howard. 
Papers were also read which had been received from Prof. 0. H. Fern- 
aid, Mr. W. H. Edwards, and Dr. F. W. Goding. 

The ofQcers elected for the next meeting are : Prof. A. J. Cook, pres- 
ident; Rev. 0. J. S. Bethnne, vice-president; Prof. F. M. Webster, 
secretary. 

DTNASTES TITYUS IN INDIANA. 

Althoagh a southern species, this insect is known to occur in the 
southern portions of some of the Northern States. Say recorded its 
occurrence, in an old cherry tree, near Philadelphia, lat 39^ 57^ N., 
and this is looked upon as its probable northern limit, from whence it 
can be traced westward through Indiana, Illinois, and Missouri, but 
only in localities considerably farther southward. 

In December, 1886, Prof. A. H. Graham, superintendent of the public 
schools of Columbus, Ind., lat. ^9^ 13' N., showed me a specimen which 
had been found on the top of one of the school buildings, by workmen 
engaged in repairing the roof. Pennsylvania excepted, this seems to 
be the northernmost locality where the species has been found. Fruit- 
growers accuse the larvaB of destroying the roots of the grape. — F. M. 
Websteb. 

THE FIELD GBIOKET DESTBOYING STBAWBEBBIES. 

Although this insect has not, so far as I am aware, been recorded as 
destructive to the fimit of the Strawberry, nevertheless it has long been 
accused of such depredations by strawberry growers. Several years 
ago a gentleman of Mississippi, whose name I have mislaid, complained 
of serious injury to his berries by these insects, stating that they first 
ate the seeds and then the pulp. More recently similar accusations 
have come from the fruit-growers of southern Indiana ; but in none of 
these cases have the crickets been actually observed feeding on the 
berry. 

While this might indicate that other insects were, perhaps, equally 
implicated, it is also true that this cricket is a shy fellow, and in order 
to observe him in the act of feeding one must use the utmost caution. 
Only once have I been able to detect them in the act of destroying the 
i'ruit as accused. This was on June 3, 1886, when I captured an indi- 
vidual which had made such progress in devouring a ripening berry as 
to leave no doubt regarding the capabilities of his race in that direction. 
— F. M. Websteb. 
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THE PLUM CUBGUULO SGABB IN CALIFORNIA. 

Becent advices from one of our California agents, Mr. D. W. Coquil- 
lett, show that the published statements in the California newspapers 
of late date to the effect that the Plam Curculio has made its appear- 
ance in Los Angeles County, are entirely unfounded. Fuller's Rose 
Beetle {Aramigns fuUeri) has been mistaken for Conotraehelua nenuphar. 
The Bose Beetle has been found to be very destructive in that vicinity 
to the leaves of Evergreen Oaks, Camelias, Palms {Washingtonia JtUi- 
fera)j Canna indieOj and several other plants. 

LAGHNUS LONGISTIGMA ON THE LINDEN IN WASHINGTON. 

The Linden Tree-louse, Lachnu$ Umgistigma Monell, described in 
Thomas' Third Report on the Insects of Illinois, pp. 119 and 120, and 
which bears a close resemblance to X. platanicola Biley, has so far been 
recorded on the Linden in only one locality, Monell having observed it a 
few miles west of St Louis, as he states in his description of the insect. 
This instance is noted by Packard in the Seventh Bulletin of the U. S. 
Entomological Commission (p. 127), where it constitutes the sole men- 
tion of the occurrence of this Lachnus. 

As a record for the Eastern United States, it may be mentioned that 
the species is abundant this year (1889) in Washington on trees of the 
European Linden, a number of which have been found infested in the 
northwest part of the city. The first tree was examined on August 18, 
when the insects were in abundance on the underside of the lower 
limbs, and some winged specimens were found amongst them, while 
the pavement beneath was stained with their exudations and held the 
honey-dew in little puddles ; the same being observed under infested 
trees noticed later. 

This species differs from L. platanicola in being larger, with the wings 
more dusky and the stigma black. It is also interesting to note that 
some experiments carried on by Mr. Pergande, of this Division, in trans- 
ferring specimens of X. platanicola to Linden and L. Umgistigma to 
Sycamore, resulted in both cases in the failure of the colonies. — ^T. T. 
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SPECIAL NOTES. 

Greeting — The writer is pleased to greet more directly again the read- 
ers of Insect Life, after an absence of five months, the most enjoy- 
able portions of which have been the ocean voyages going and coming. 
Paris is proverbially beautiful, and we met many delightful people 
there, among them not a few entomologists ; but America never looked 
more fair nor Washington more attractive .to our eyes than upon our 
return, and, while it would be incorrect to say that we are more ready 
for work (which has not been intermitted, but was simply transferred 
toother scenes) we cheerfully relieve Mr. Howard from the Divisional 
harness and give him an opportunity for well-merited rest and vaca- 
tion. In doing so we desire to publicly thank him, as also the rest of 
the Divisional force, for the manner in which his and their several 
duties have been discharged. — C. V. R. 



Lestoplionas or CryptochsBtum—Professor Bffik's Opinion.— In the August 
number of the Wwner Entonwlogische Zeitung Prof. Josef Mik, in com- 
menting upon Dr. Williston's ^^Koteon the Genus Lestophonus" in the 
May number of Insect Life (Vol. I, p. 328), confirms Dr. Williston^s 
placing of this form in the Ochthiphilinw, and states that, in his opinion, 
there can hardly be any doubt regarding the identity of Lestophonus 
with Kondani's Cryptochwtum. The figures of the wing, he states, agree 
perfectly, and so do the descriptions. He says that Rondani in his ex- 
pression "Areola basali antica incompleta" does not refer to the ante- 
rior but to the posterior basal cell, as can be seen from the third part 
of the Prodromus (Fig. YII^ of the plate) of this author. 



Entomology in Ohio — We received September 13th the Annual Report 
of the Ohio Agricultural Experiment Station for 1888, which contains 
upon pages 122 to 176 the Report of the Entomologist, Mr. C. M. Weed. 

9L 
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The principal articles are upon experiments in preventing the injuries 
of the Plum Ourculio; a practical preventive of Rose Bug injuries to 
grapes and peaches; on some insects affecting Currants and Ooose- 
berries; notes on some Raspberry Insects; on the autumn life-history 
of certain little-known Plant-lice; notes on various insects affecting 
garden crops ; heat as a remedy for Bean and Pea Weevils; the Chinch 
Bug in Ohio ; on two Potato Insects {Epic€ertL8 imbricatus and Doryphora 
10-Ztn^afa); on injuries of the Striped Grape-vine Beetle, and a list of 
the articles published by the entomologist during the year. The report 
is carefully prepared and well printed, the most valuable contribution 
to the knowledge being the account of the experiments with arsenicals 
against the Curculio, showing, as they do, the utility of the arsenicals 
for this purpose, and confirming the conclusions which we expressed in 
our last annual report. Many of the articles have been published else- 
where in advance. 



RoBiii 'Wash for Red Scale.— In accordance with instructions from the 
vision, Mr. Coquillett has been making experiments with this wash 
against the red scale {Aspidiotus aurantii)^ and after twenty different 
tests made with various preparations, from the 17th of July to the 8th 
of August, the one which gave the best results was found to be com- 
posed of rosin, 20 pounds, caustic soda (70 per cent, strength), 6 pounds, 
fish oil, 3 pounds, and water to make 100 gallons. In preparing this 
wash the necessary materials were placed in a boiler and covered with 
water and then boiled until dissolved and stirred- occasionally during 
the boiling. After dissolving, the preparation was boiled briskly for 
about an hour, a small quantity of cold water being added whenever 
there was danger of boiling over. The boiler was then filled up- with 
cold water, which mixed perfectly when added slowly and frequently 
stirred. It was then transferred to a strong tank and diluted with 
water to 100 gallons. Neither the leaves nor the fruit were injured, while 
a large proportion of the scales were destroyed. Those ^hich escaped 
were either on the fruit or the underside of the leaves. The cost of 
the wash is 80 cents for 100 gallons or four-fifths of a cent per gallon. 
An orange tree 16 feet tall by 14 feet in diameter was given 14 gallons. 
This, however, seems to us to be an unnecessarily large amount, but 
upon this basis the cost of spraying per tree is 11.2 cents. 



Meeting of Association of Economic Entomologista— A notice from the 
secretary is published on page 123, 
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THE HOKW FLY. 

(Hctmatohia serrata Robiueau-Desvoidy.) 




Fig. 11.— H^matobia seurata: 
larf^. (Orij^inal.) 



<>i ^SR : ^t larva ; e, pupariam ; d, adult in biting position— all en* 



Our knowledge of this pest is now suflBcieutly far advanced to enable 
us to present a preliminary article giving the main facts ascertained. 
A more complete article will, however, be published in our annual report 
for the year. 

FIRSl A.PPEARANCE — SPREAD— INVESTIGATION. 

Our attention was first called to this pest in September, 1887, when 
Mr. I. W. Nicholson, of Camden, N. J., wrote us under date of September 
22, as follows: 

Herewith I send some specimens of flies whicli appear to have made their tirst ap- 
pearance about the middle of August. They are very annoying to cattle, but rarely 
settle upon the horses or mnles. They gather in patches or clusters particularly upon 
the legs, and are very active. I should like to know if they are common in other 
parts of the United States. They appear to be very numerous in all the counties near 
Philadelphia, yet I have seen no person who has observed them before this season. 

Later letters the same season from Mr. Nicholson mentioned the com- 
mon habit of clustering upon the horns, and the fact that after a severe 
frost in the middle of October the fly disappeared. 

May 15, 18S8, the same gentleman wrote us that the flies had promptly 
made their appearance May 10, or a little before, in great numbers. A 
few days later we heard of the same insect in Harford County, Md., 
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through Mr. George R. Stephenson, who reported its ocenrrence iu that 
locality the previous summer. 

By the summer of 1889 the pest had extended in numbers much far- 
ther to the southward, and the Department was early informed of its 
occurrence in Harford and Howard Counties, Md., and Prince William, 
Fauquier, Stafford, Culpeper, Louisa, Augusta, Buckingham, and Bed- 
ford Counties, Va. The alarm became so great that we were anxious 
to learn all that was possible about the species, and arranged to have 
it investigated. Considerable time has therefore been devoted to the 
study of the habits and life history of the insect. This was done mainly 
by Mr. Howard, who made a number of short trips to The Plains, War- 
rentou, and Calverton during June and July. Later in the season Mr. 
Marlatt assisted in the work, which had been greatly facilitated by 
Mr. G. M. Bastable, Mr. David Whittaker, Mr. M. M. Green, and Mr. 
William Johnson, and particularly by Col. Robert Beverly. To the 
courtesies of these gentlemen we would acknowledge our indebtedness. 
August 20 Mr. Howard found the flies practically in Washington — in 
Georgetown — and the next day Mr. Marlatt found them in Rosslyn, at 
the Virginia end of the Aqueduct Bridge, so that further trips for ma- 
terial were not necessary. 




Fig. 12.— H.f.MAToniA brrrata: a. side view of head of larva; b. ventral view of head of 
larva, showing antoDDa" and thoracic stijrninta: c. dorsal view of anal end of larva, showing 
anal stigmata; d, anal plate of pnpnriiini; e, ventral view of anal end of larva, showing 
anal plate — still more enlarged. (Original.) 

The result of the summer's observations by these two gentlemen is 
that the life history of the insect has been accurately made out from 
the egg to the fly tlirongh several consecutive generations, and that 
substances can be recommended which, from their experience, will 
keep the flies away for from five to six days, while from the life history 
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a suggestion as to preventives is made, wbicb, under certain circum- 
stances, will prove uudoubtedly of great benefit. 

IS IT A NATIVE OR AN IMPORTED PEST! 

Since tbis insect was first brought to our notice we have felt that it 
wds an imported pest. Its first ai>[)earance in the neigbborbood of 
Philadelphia and its gradual spread southward have favored this idea. 
Dr. Williston, to whom we sent specimens for Rame, wrote us that* he 
thought it an introduced species, and very close to Hcvmaiohia serrata 
of Robineau-Desvoidy, differing only in color of legs and antenna*. ITe 
has since, however, described it as a new species (see Entomohgica 
Americana^ Vol. V, No. 9, September, 1889, pp. 180-181 ), under the name 
Hwmatobia cornicola^ giving II. aerraia as a questionable synonym. 
His published remarks on this point are: 

I can not resist the belief tliat the RpecioR is an introduced one, and snspoct that it 
may be identical with //. serrata K.-Dosv., oocurrinj? in France. Aside, however, 
from the discrepancies that hiH description shows in the color of the legs, an identifi- 
cation of this author's species is usually, at least, only a guess. Macqnart's very 
brief description is better; but the ])a1pi are distinctly enlarged, and he says they 
are not. Nothing bat a comparison of the specimens will settle the question. 

Meantime Dr. Lintner bad sent specimens to Baron Osten-Sacken at 
Berlin, who determined them, as Dr. Lintner informs us in a letter 
dated September 16, as the European sirrata^ placing it in the closely 
allied genus or subgenus Ly^perosia of Rondani. We tire quite inclined 
to accept Baron OstenSacken's dictum in this matter and so also we feel 
assured will Dr. Williston, and we hence conclude that our species is 
the European serrata, whether it be ultimately placed in Hwmniobia or 
Lyperosia both of which genera were split oflf from Stomoxf/H and are 
considered by Schiner as subgenera of this last. At present we shall 
follow Dr. Williston in placing it in ITwrnatohia, 

We know little of the European geographical distribution of /T. ser- 
rata. Robineau-Desvoidy described it from France and Schiner gives 
its location as south France, while Macqiiart gives it as inhabiting the 
south of France, and records it specifically from Bordeaux. The tact that 
in this country it has spread with much greater rapidity towards the 
south than towards the north would seem to indicate that it is a south 
European species. 

The habits of HaBmatobia in Europe are given by Railliet* as follows : 

The Htematobias are very small flies which live in the fields and seldom penetrate 
into the stables. As their name indicates, they are at least as blood-thirsty as Sto- 
moxys. They attack the animals in the pastures, particularly cattle, and they often 
collect in great numbers upon a single individual, with their wings expanded, work- 
ing in through the hairs to pierce the skin. i7. stitnuJans Meig. and //. ftrox R.-D. 
are the principal species of our region. — [France.] 

The exact time and place of the introduction, it iv«« impossible to ascer- 
tain. TJpon its first importation in small numbers it was probably for 
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some time auDoticed, and its first noticeable appearance may not have 
been at the point of importation. 

All imported cattle from Europe pass through the quarantine sta- 
tions of this Department at either Littleton, Mass., Garfield, N. J., or 
Patapsco, Md., and an examination of the records developes one Or two 
points of interest Since 1884 only ten head of cattle have been im- 
ported into the country direct from France. All of these have passed 
through the New Jersey station, but their ultimate destinations have 
in no cases been within the regions now infested with the fly. The 
other importations have been from points like Antwerp, London, Am- 
sterdam, Hamburg, Glasgow, Liverpool, Southampton, Hull, Rotter- 
dam, and Bristol. The year 1886, immediately preceding the appear- 
ance of the fly, was marked by quite an extensive importation of Bol- 
steins from Amsterdam and Rotterdam and London, through the Gar- 
field station, mainly for parties in New York City. Over three hundred 
were imported, and an interesting point to investigate will, therefore, 
be the occurrence or nonoccurrence of this fly in Holland. 

POPULAR NAMES AND POPULAR ERRORS. 

The popular name wbicb is here adopted — the "Horn Fly'' — has the 
sanction of popular use. It is sufficiently distinctive and we therefore 
recommend its adoption. The name of " Texas Fly " and " Buflalo Fly'' 
and "Buflalo Gnat" are also in use in some sections and indicate an 
impression that the insect came from the West. Dr. Lintner uses the 
term "Cow-horn Fly." Objections may be urged to all of these. 

The most prominent of the popular errors Is the belief that the fly 
damages the horn, eats into its substance, causes it to rot, and even 
lays eggs in it which hatch into maggots and may penetrate to the 
brain. There is no foundation for these beliefs. As we shall show 
later, the flies congregate on the bases of the horns only to rest where 
they are not liable to be disturbed. While they are there they are 
always found in the characteristic resting position, as shown in Fig. 
14, and described later. Where they have been clustering thickly on 
the horns, the latter become " fly-specked " and appear at a little dis- 
tance as though they might be damaged, and it is doubtless this fact 
which has given rise to the erroneous opinions cited. 

LIFE HISTORY. 

The Eaa.^Placej Method, and Time of Oviposition. — Mr. Howard's 
first impression upon entering the field, that the eggs would be found 
to be laid in freshly dropped dung, proved to be correct. He brought 
to Washington with him from Calverton dung dropped on the night of 
July 28 and exposed in the field during the 29th, and from this dung 
the first adult flie^, five in number, issued August 7, only ten days from 
the laying of the eggs. This settled the point of place of oviposition 
and breeding. It seemed probable that this was the only substance in 
which the species breeds, as indeed it is the only likely substance which 
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exists in safficient qaantity tbroagh tbe pastures to harbor tbe multi- 
tudes of flies which are coustautly issuing through the summer. How- 
ever, many living females were captured and placed in breeding cages 
with horse-dung and decaying animal aud vegetable material of differ- 
ent kinds, each isolated, and it resulted that a few oviposited in the 
horse-dung and four flies were reared from this substance. There is 
no evidence, however, that in a state of nature the flies will lay their 
eggs in anything but cow-dung. 

The time and manner of oviposition were puzzling at first. After 
hours of close watching of fresh dung in pastures close to grazing cattle 
not a single Hsematobia was seen to visit the dung, much less to lay an 
egg. This close observation was made at all times of the day from 
dawn till dusk without result, while breeding-cage experiments were all 
the time proving that nearly all fresh droppings contained mauy eggs. 
With some hesitation, therefore, the inference was made that the eggs 
were presumably laid at night, as stated in the note upon p. 60 of the 
August number of Insect Life. 

The question was, however, considered by no means settled, and on 
the discovery of the fly at Rosslyn Mr. Marlatt was directed to make 
especial observations upon this point. The first result was that careful 
examination of dung dropped in the early morning (prior to 7 a. m.) 
showed very few eggs, not more than eight or ten to a single dropping, 
while that dropped between 4 p. m. and later in the night contained still 
fewer. On a dung dropped between 10 and 11.30 a. m. in the hot sun- 
shine, however, examination, a few minutes after, showed a large num- 
ber of eggs — estimated at three hundred and fifty. Other very fresh 
droppings were examined and the eggs were found to range from none 
at all to over three hundred. One animal was then fortunately ob- 
served, from close quarters, in the act of passing her dung. As the 
operation commenced, forty or fifty of the flies moved from the flank to 
the back of the thigh near the <^ milk mirror," and at the close of the 
operation they were seen to dart instantly to the dung and to move 
quickly over its surface, stopping but an instant to deposit an egg. 
The abdomen and ovipositor were fully extended and the wings were 
held in a resting position. Most of them had left the dung at the expi- 
ration of thirty seconds, while a few still remained at the expiration of 
a minute. Every individual had returned to the cow, however, in little 
more than a minute. This explains the previous non-success in observ- 
ing the act of oviposition, for the Virginia cattle on the large stock- 
farms are comparatively wild, and although the dung was examined as 
speedily as possible after dropping, the flies had already left. 

The results, therefore, indicate that tbe eggs are deposited during 
daylight, chiefly during the warmer time of the day, between 9 and 4, 
and mainly between 9 in the morning and noon. They are laid singly, 
and never in clusters, and usually on their sides on the surface of the 
wet dnng^ seldom inserted in cracks. 
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Description —Length, 1.25™™ to 1.37"" ; width, 0.34'"'" to 0.41™™. Shape, irregalar 
oval, nearly straight along one side, convex along the other. General color, light 
^eddish hrown, lighter after hatching. General surface covered with a hexagonal, 
epithelial-like sculptnre, each cell from .027™™ to .033™™ in length by about half 
the width. In the uuhatched eggj evou in those just deposited, a long, rather nar- 
row, ribbon-like strip is noticed along the entire length of the flattened side, rather 
Bpatnloid in shape. In hatching this strip splits off, remaining attached at one end, 
and the larva emerges from the resulting slit. 

Larva. — After the eggs batch the larvae desceud into the dung, re- 
maiuiDg, however, rather near the sarface. 

Netcljf'hatched I^rra.— Length, 2.45™™, and greatest width, 0.48™™. Color, pur© 
white. Joints of segments rather plai nly marked, venter with slightly elevated ridges 
at ends of abdominal segments, the ridges with delicate sparse rugosities. Resembles 
in main full-grown larva. 

FnU-groicH Larva. — Length, 7™™ ; greatest width, 2 to 2.5™™. Color, dirty white. 
Antenme 3-jointed, last joint pointed. Head with a lamellar or ridged structure 
shown in figure; divided by cleft at tip; skin behind lamellar structure coarsely 
granulated, while that of thoracic and abdominal joints is nearly smooth. Thoracic 
stigmata pedunculate with six pedunculate orifices. Ridges on venter of abdominal 
joints not strong, fainter than in young larva. Anal stigmata large, slightly pro- 
truding, very dark brown, nearly round, flattened on proximal borders, slightly longer 
than broad, 0.14™™ in length, with one central round opening, and a series of very 
delicate marginal tufts of cilia, four tufts for each spiracle, each issuing from a cleft, 
but none on the proximal edge. Anal segment below with a dark yellow chitinous 
plate showing six irregular paired tubercles; the surface of the skin surrounding the 
plate rather coarsely granulated. 

PUPARIUM. — When ready to transform the larvfe evidently descend 
from the dung into the ground below from a half to three-quarters of an 
inch. Actual observations were made on larvne in dung in breeding- 
cages where the soil was fine sand, affording ready entrance to the lar- 
vae. Where the dung has been dropped upon hard ground the proba- 
bilities are that they will not enter so deeply, and may indeed transform 
upon the surface of the ground at the bottom of the dung. 

Description. — The pnparium is from 4™™ to 4.5™™ in length, by 2™™ to 2.5™™ in 
width, regularly ellipsoidal, the head rather more pointed ; dark brown in color. The 
segments are plainly separated. The anal stigmata are darker in color than the rest 
of the skin ; are slightly protruded and preserve the same shape as in the larva. The 
central opening is still visible, as are the slight indentations of the border. The ven- 
tral plate, noticed at the base of the anal segment of the larva is still notioeable as a 
series of tubercular elevations. 

Duration op the preparatory Stages and consequent Num- 
ber OF ANNUAL GENERATIONS. — The first flies reared at the Depart- 
ment issued August 7 from eggs deposited July 28. These were five or 
six in number. August 8 four more issued from the same lot. August 
12 six flies issued, reared from eggs laid July 31 ; August 13 two more, 
and August 14 two more from the same lot. Delayed specimens issued 
from this lot August 20 and 23. August 26 seven flies were reared from 
two or three days' old dung, collected August 17. These observations 
show the bulk of the flies during late July and August to issue from ten 
to fifteen days from the laying of the eggs. In all cases the eggs hatched 
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in leas than twenty-four hours. Experiments a little later gave the 
following periods: 
Aug. 21. Eggs deposited in confinement placed at 7 p. m. on coir dung free from 
eggs of other ilies. 

23. Larrm one-fourth grown. 
25. Larvw one-half inch long. 

27. Larvns leaving manure and entering sand to pupate. 
Sept. 5. Three flies issued. 

Aug. 23. Eggs placed with isolated dung at 1.30 p. m. 

24. (9 a. ni.) Eggs have hatched. 

25. Larvte one-fourth inch long. 

29. Apparently full grown. 

30. Pnparia found. 
Sept. 5. Two flies issued. 

6. Four flies issued. 

1. Eggs deposited 10.25 a ro. 

2. Eggs were hatched when examined at 9 a. m. 
5. Larv}» half grown. 

7. LarvsD entering sand. 

8. Five puparia taken from sand. 

9. All in puparia. 

15. Three adults. \ 

16. Twenty adults. >All found at 9 a. m. 

17. Twenty-six adults. ' 

17. Twenty adult-s, issued between 12 nnd 4 p. m. 

From these records it will be seen that from ten to seventeen days, 
say two weeks, is about the average tiuie from the laying of the egg to 
the appearance of the flies, and with four active breeding months, from 
May 15 to September 15, there will be eight generations. The flies will 
undoubtedly breed later than September 15, but we may allow this time 
to make up for the time occupied in the development of the eggs in the 
abdomen of the female. With seven or eight annual generations the 
numbers of the flies are not surprising. 





Fig. 13.-H.sxATomA serrata: a, head of female, fTont rlew; b, head of male, front view ; c, 
from sitle^all enlarged. (Orij^liud.) 

The adult — Its Hahits, — The flies were observed in the greatest 
abundance during July. They make their first noticeable appearance 
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iu Virginia early in May, and, from hearsay evidence, remain nntil "late 
in the fall ^ or until " right cold weather." At the date of the present ' 
writing, September 28, they are still as abundant as ever aronnd Wash- 
ington. The characteristic habit of clustering about the base of the 
horn seems to exist only when the flies are quite abundant. When they 
average only a hundred or so to a single animal, comparatively few will 
be found on the horns. Moreover, as a general thing the hoincluster- 

ing habit seems to be more 
predominant earlier in the 
season than later, although 
the flies may seem to be 
nearly as numerous. The 
clustering upon the horns, 
although it has excited con- 
siderable alarm, is not pro- 
ductive of theslightestharm 
to the animal. Careful study 
of the insects in the field 
show that they assume two 
characteristic positions, one 
while feeding and the other 
while resting. It is the rest- 
ing position in which they 
are always found when upon 
the horns. In this position 
the wings are held nearly flat 
down the back, overlapping 
at base and diverging only moderately at tip (see Fig. 14). The beak 
is held in a nearly horizontal position and the legs are not widely spread. 
In the active sucking position, however, the wings are slightly elevated 
and are held out from the body, not at right angles, but approaching 
it, approximately an angle of 60 degrees from the abdomen. The legs 
are spread cut widely, and the beak, inserted beneath the skin of the 
animal, is held in nearly a perpendicular position, approaching that in 
Fig. 13c. The fly, before inserting its beak, has worked its way through 
the hairs close to the skin. While feeding, however, the .hairs which 
can be seen over its body do not seem to interfere with its speedy flight 
when alarmed, for at a fling of the tail or an impatient turn of the head 
the flies rise instantly in a cloud for a foot or two, returning again as 
quickly and resuming their former positions. 

The horns are not the only resting places, for with the horns black 
for 2 inches above their base we have seen the flies towards nightfall 
settle in vast numbers upon the back between the head and fore 
shoulders, where they can be reached by neither tail nor head. When 
feeding they are found over the back and flanks and on the legs. Dur- 
ing a rainstorm they flock beneath the belly. When the animal is 




Fia. U.—H^MATOBIA AKRRATA: Adalt in resting posi- 
tion — enlarged. (Original.) 
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lying down a favorite place of attack seems to be under tbe thigh and 
back belly, around the bag. With certain animals the dewlap seems to 
be badly attacked while with others this portion of the body is about 
exempt. Certain cattle again will be covered with ilies and will lose 
condition rapidly, while others are but slightly troubled. 




Fio. 15.— Cow-born showing band of resting flies — reduced. (OriginaL) 

On the horns the flies settle thickly near the base, often forming a 
complete band for a distance of 2 inches or more. (See Fig. 15.) They 
seem to prefer the concave side to the convex side of the curve of the 
horn, probably for the reason that the cow can not scrape them off so 
readily, and one cow was noticed in which they reached nearly to the 
tip of the horn on the concave side of the curve only. 

Description, — For a description of the adult we may adopt that sent 
us by Dr. Williston, which was drawn up from Virginia specimens 
which we had sent to him, and which is substantially identical with 
that published by him recently in Entomologica Americana (loc. cit). 

A/iti/f.— Length 3.5 to 4""". Sides of the front gently concave, its least width ahout 
equal to one-fourth of the distance from the foremost ocelhis to the hase of the antenmo ; 
in the middle a narrow, dark hrown stripe; a single row of slender hristles on each 
side. Antenn.nB hrown ish red ; second joint slightly tumid ; third Joint a little longer 
than hroad, with its inferior angle rectangular ; arista swollen at the hase (which 
is hlack), the pectination long. The narrow sides of the front, and the still narrower 
facial and genial orhits silvery gray, with a slightly yellowish cast; facial foviie 
and cheeks hlackish, the latter clothed with yellowish hair. Palpi hlack, the inner 
surface and immediate hase more yellowish ; gently spatulate in shape, nearly as long 
as the prohoscis, and extending two-thirds of their length heyond the oral margin. 
Mesonotum snh-shining hlack in ground-color, hut mostly concealed heneath a hrown- 
ish dust, which, on the pleurae, is more grayish. Ahdomen with similar dust; in the 
middle with a more hrownish snh-interrupted stripe, and narrow darker posterior 
margins to the segment. Femora hlack, or very deep hrown, first two pairs of tihio) 
and tarsi hrownish yellow or luteous, the hind tihiie and tarsi hlackish hrown ; hind 
tihise on the posterior surface with a noticeahle, erect, suhapical hristle; hind tarsi 
^hont as long as their tjhi^Q, the first three joints widened from their hase to tip, sg 
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as to form a distinct serratioD on their innery aonte angles, each of which terminates 
in a long hair. Wings with a light blackish tinge (due to microscopic pubescence), 
the immediate base yellowish, the first posterior cell rather symmetrically narrowed 
to terminate broadly at the extreme tip of the wing. 

Female, — Front straight on the sides, its width about equal to one-half of the dis- 
tance from the foremost ocellus to the base of the antennae ; the median deep brown 
stripe abont as wide as the prainose sides. Palpi yellow, with the margins and tip 
blackish. Legs more yellowish ; hind tarsi regular ; pulvilli and claws small. 

AMOUNT OF DAJfAGE. 

The amoant of damage done by the fly has been exaggerated by some 
and underestimated by others. We have heard many rumors of the 
death of animals from its attacks, but have been unable to substan- 
tiate a single case. We believe that the flies alone will never cause the 
death of an animal. They reduce the condition of stock to a considera- 
ble extent, and in the case of milch cows the yield of milk is reduced 
from one-fourth to one-half. It is our opinion that their bites seldom 
even produce sores by themselves, although we have seen a number of 
cases where large sores had been made by the cattle rubbing themselves 
against trees and fences in an endeavor to allay the irritation caused 
by the bites; or, in spots where they could not rub, by licking constantly 
with the tongue, as about the bag and on the inside of the hind thighs. 
A sore once started in this way will increase with the continued irrita- 
tion by the flies and will be difficult to heal. Those who underesti- 
mate the damage believe that the fles do not suck blood, but such per- 
sons have doubtless watched the flies only upon the horns or elsewhere 
in their resting position when the beak is not iuserted, or have caught 
them and crushed them when their bodies contained little blood. In 
reality the flies suck a considerable amount of blood, however, and it is 
their only nourishment ; if captured and crushed at the right time the 
most skeptical individual will be convinced. 

BEMEDIES. 

Preventive Applications. — Almost any greasy substance will keep the 
flies away for several days. A number of experiments were tried in the 
field, with the result that train-oil alone, and train-oil with a little sul- 
phur or carbolic acid added, will keep the flies away for from five to six 
days, while with a small proportion of carbolic acid it will have a heal- 
ing effect upon sores which may have formed. Train-oil should not 
cost more than from 50 to 75 cents per gallon, and a gallon* will anoint 
a number of animals. Common axle grease, costing 10 cents per box, 
will answer nearly as well, and this substance has been extensively and 
successfully used by Mr. William Johnson, a large stock dealer at War- 
renton, Va. Tallow has also been used to good advantage. The prac- 
tice of smearing the horns with pine or coal-tar simply repels them 
from these parts. Train-oil or fish-oil seems to be more lasting in its 
effects than any other of the substances used. 
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Applications to destroy the Fly. — A great deal has been .said daring 
the summer concerning the merits of a proprietary sabstance, consist- 
ing mainly of tobacco dust and creosote, known as ^^X. O. Dust," and 
mauafactured by a Baltimore firm, as an application to cattle, and it 
has received an indorsement from Prof. J. B. Smith, Entomologist to 
the New Jersey Experiment Station. We are convinced that this sab- 
stance has considerable merit as an insecticide, and know from experi- 
ence that it will kill many of the flies when it touches them, although 
they die slowly, and a few may recover. The substance costs 25 cents 
per pound, and is not lasting in its effects. Where it is dusted through 
the hair the flies on alighting will not remain long enough to bite, but 
two days later, according to our experience, they are again present in 
as great numbers as before. A spray of kerosene emulsion directed 
upon a cow would kill the flies quite as surely, and would be cheaper, 
but we do not advise an attempt to reduce the numbers of the pest by 
actually killing the flies. 

How to destroy the early Stages. — Throwing a spadeful of lime* upon a 
cow dung will destroy the larvae which are living in it, and as in almost 
every pasture there are soDie one or two spots where the cattle prefer- 
ably congregate during the heat of the day, the dung which contains 
most of the larva3 will consequently be more or less together and easy 
to treat at once. If the evil should increase, therefore, it will well pay 
a stock raiser to start a load of lime through his field occasionally, par- 
ticularly in May or June, as every larva killed then represents the 
death of very many flies during August. We feel certain that this 
course will be found in many cases practical and of great avail and will 
often be an advantage to the pasture besides. 

OTHER FLIES BEARED FROM COW DUNG. 

Our observations on the life-history of the Horn-fly have been greatly 
hindered and rendered difficult by the fact that fresh cow dung is the 
nidus for a number of species of Diptera, some of about the same size 
and .general appearance. We have in fact, chiefly this summer, reared 
no less than twenty distinct species of flies from horse and cow dung, 
mainly from the latter, and six species of parasitic insects. We shall 
give these some consideration in our final article in the annual report, 
but can not elaborate here. The plan finally adopted to secure the 
isolation of the Ha^matobias was to remove the eggs from the surface 
of the dung and place them with dung which was absolutely fresh and 
collected practically as it fell from the cow. Even in this way very 
great care was necessary to prevent the occurrence of other species. 
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SOME nrSECT PESTS OF THE HOUSEHOLD • 

BED-BUGS AND RED ANT8.t 
By C. V. RiLET. 

There is a peculiar propriety in considering these two honsehold 
pests in the same article, for it is a fact not generally known, and not, 
I believe, previoasly published, that the character of the red ant is not 
wholly bad. It has one redeeming trait, and that is that it will (although 
perhaps under exceptional conditions) destroy bed-bugs. Has any one 
ever known a house overrun with red ants in which bed-bugs were 
common at the same time? I think not. One of my assistants, Mr. 
Pergande, had an opportunity at Meridian, Miss., during the war, of 
seeing an old building used as a barracks and filled with bed-bugs, in- 
vaded by countless numbers of red ants. Several ants would attack a 
-single full-grown bed-bug, pull oflf its legs and carry away the help- 
less body. They penetrated the closest cracks of the rough beds and 
dragged out old and young bugs and eggs. There is, then, some slight 
consolation in having the ants about one's house, but with care and 
cleanliness, especially at the North, there is no excuse for the occurrence 
of either pest. 

THE BEDBUa. 

(Acanthia lectularia L.) 

I have occasionally met with a favored individual who had never 
seen a bed-bug ; in fact a well-informed entomologist recently sent me 
a specimen for name, indicating his non-familiarity with the species! 
But such fortunate people are rare, and there are very few housekeep- 
ers who have not, by accident perhaps, or through slovenly servants, 
made the intimate acquaintance of the ubiquitous pest delineated here- 
with. 

The hed'hug (Acanthia lectularia) has found its way wherever man 
has pushed, and is too well known to need description. Its odor and 
the eflfects of its bites are as universally known, and the word "bed- 
buggy '' has entered our literature as descriptive of a particular class 
of odors. The original home of the pest is probably Southeastern 
Europe and the Asiatic and African countries around the eastern end 
of the Mediterranean. It was introduced into England at least as 
early as 1503, and doubtless reached America soon alter extensive set- • 
tlement. Certain English writers have endeavored to father the pest 

* Oil account of the inquiries that are continually made of the Entomologist for 
remedies for our commoner household pests, \re have decided to reprint, -nrith slight 
change or addition, certain articles recently contributed to Good Housekeeping (Spfm^- 
field, Mass.). ' 

t From Good Houeekeepingf May 25, 1889, I 

i 
i 
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Fig. 16.^Acanthia lbttularia: a, yoang; 6. adalt— en- 
larged. (Aaer Riley.) 



on America, but there is stroug evidence that it was known to Aris- 
tophanes, Dioscorides, Pliny, and Aristotle. 

The adult bug (Fig. 166) is well adapted, from 
its flattened shape, to entering narrow crevices 
in the joints of bedsteads or cracks in walls, 
or in other convenient places of concealment, 
and in such places the females 
lay their eggs. These eggs 
are white, of an oval form, 
slightly narrowed at one end, 
and are terminated by a cap 
which breaks off when the 
young escape. The young 
bugs are whitish, and at Arts 
nearly transparent. The head 
is comparatively broader than in the old bug, and the antennte are 
stouter. They molt several times before attaining full growth, and 
among the specimens in my possession I can distinguish about four 
distinct stages. The bug figured at 16 a has probably molted once, and 
the differences in the head, thorax, and antennae, from the full-grown 
bug, will be readily seen. The disagreeable smell, characteristic of 
these insects, arises from certain minute odoriferous glands which in 
the young bug open on the back of the thorax, and in the adults on the 
lower side of the body. 

The number of annual generations depends on conditions of food and 
warmth. With plenty of food and an even temperature they will mul- 
tiply with great rapidity, while under contrary conditions reproduction 
may be greatly retarded. Adult bugs have been known to remain alive 
for more than a year without a single meal. It is this fasting capacity, 
together with its form so well adapted for hiding, which renders it so 
difficult to thoroughly disinfect an infested house. 

Here again benzine must be our strongest weapon. Finely sprayed 
with a hand atomizer it will penetrate the minutest cracks, and is sure 
death to the insect in all its stages, including the egg. It is a certain 
remedy, and used thoroughly will destroy every bug in a house. Kero- 
sene is almost as good and is a little more lasting in its effects. Many 
preventives have been advised, but none are permanent. One of the 
best formulas for a substance with which to paint the cracks in a bed- 
stead or the wall is one ounce corrosive sublimate, half pint alcohol, 
and one-fourth pint spirits of turpentine. 

It will be a work of supererogation to advise the experienced house- 
keeper to pay particular attention to the belongings of new servants, 
and even to the baggage of refined and cleanly guests who come from 
the South or West and have stopped on the way at hotels. Indeed, 1 
feel that little of a practical nature can be written of this insect that 
experienced housekeepers will not know already. It may not be out of 
7069-No, 4 2 
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place, however, before passing to tbe red ant to say that the bed-bug 
has been found in the woods under the bark of trees, and that therefore 
in country houses in certain localities the occasional presence of the 
bugs is not necessarily a mark of uncleauliness. 
It may be well also to state that there exist other allied bugs which 

possess much the same odor 

and whose bite is even more 

severe than that of the true 

Bed-bug. The Blood-sucking 

Cone- nose {Conorhinus san- 

guisuga. Fig. 17) is one of 

these. It is found occasion- 

o. h. ally in beds as far noith as 

F1G.17.-C0KOUHIXU8 sant.uisuca: a, mature bug; b, ^^^ Jersey and Illinois, but 

pupa. ( r lej. docs uot habitually breed in 

such locations. Its bite is very painful and it will absorb a considerable 

amount of blood. We show the adult bug and the nearly full-grown 

larva at 17. The colors are black and red. 

THE LITTLE RED ANT. 
{Monomorium pharaoriis L. ) 

The " red ant," as this insect is almost universally called, is another 
of the household pests which we seem to owe to the older civilization of 
Europe, «and, like other domestic pests, it has become almost cosmopol- 
itan. It has been generally considered of North American origin, and 
as one of the few American species which has become wide-spread in 
Europe. It is often confounded in the literature of the subject with 
Myrmica molesta Say, which is, however, a synonym. In the larger cities 
of Europe it is as. much of a pest to day as it is in this country. It 
probably received the scientific name of ''Pharaoh's ant" on account 
of a defective knowledge of Scripture on the part of its describer, who 
doubtless imagined that ants formed one of the plagues of Egypt in the 
time of Pharaoh, whereas the only entomological plagues mentioned 
were lice, flies, and locusts. 

Ordinarily in households this insect is not a nuisance from the actual 
loss which it causes by consuming food products, but from its inordinate 
faculty of getting itito things. It is attracted by almost everything iu 
the house, from sugar to shoo polish, and from bath sponges to dead 
cockroaches. It seems to breed with enormous fecundity, and the in- 
cidental killing off of a thousand or so has little effect upon the apparent 
number. A house badly infested with these creatures is almost unin- 
habitable. They form their nests in almost any secluded spot^ between 
the walls or under the floors or behind the base-boards, or among the 
trash in some old box or trunk, or in the lawn or garden walk just out- 
side the door. In each of these nests several females will be found, 
each laying her hundreds of eggs and attended by a retinue of workers 
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caring for the larvse and starting oat from dawn till dawn on foraging 
expeditions in long single files like Indians on the war-path. 





¥\Q. 18.— MoxoMORiUM PHARAOXIB : a, female ; h, worker enlarged. (After Riley.) 

I have shown at figare IS the female and worker greatly enlarged, 
and there is nothing in their structure to which I need call especial at- 
tention. Nor need I speak further of the habits of the species, and the 
matter of remedies is soon disposed of. Our first recommendation is to 
find the point from which they all come. They may have built the 
nest in some accessible spot, in which case a little kerosene will end a 
large part if not all of the trouble. If the nest is in the wall or under 
the floor and taking up a board will not bring it within reach, find the 
nearest accessible point and devote your energies to killing the ants oft 
as they appear. Where the nests are outside nothing is easier than to 
find them and to destry the inhabitants with kerosene or bisulphide of 
carbon. The nests are almost always iti the immediate vicinity of the 
house. The ants are peculiarly susceptible to the action of pyrethrum 
in any form, be it Persian or Dalmatian powder or buhach, and a free 
and persistent use of .this powder will accomplish much. 

A great number of remedies have been proposed in the household 
columns of various journals, but nearly all depend upon the use of a 
mixture of some sort for trapping the ants, and at the best are slow and 
tedious means of warfare. The best of these with which I have had 
any experience consists in placing small bits of sponge moistened with 
sweetened water in the spots where the ants most do congregate, col- 
lecting the sponges once a day or so, soaking them in hot water and 
then replacing them. Small bits of bread and poisoned molasses or 
small vessels of lard in which a few drops of oxalic acid have been put 
have also been recommended, as well as the free use of borax, so often 
advised for roaches. The people of the Southern States suffer more 
from these pests than we do at the North, and a Floridian of experience 
(Mr. O. G. Cone, of Crescent City) recommends a mixture of borax and 
sugar, well mixed with boiling water, and left here and there on bits of 
broken crockery. If any one tries this I should be glad to learn the r«-' 
8Ultt 
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A much larger black or brownish ant (Gampojiottia herctileanns var. 
pennsylimnicus) often buiids its nests in door-yards so close to the houses 
that it becomes a great nuisance, overrunning the rooms, and even get- 
ting into the clothes, so as to be a personal discomfort. A case was 
brought to my notice two years ago in Washington, where a fine old 
homestead was on the point of being sold on account of the annoyance 
caused by these ants. An investigation showed one enormous nest sev- 
eral feet in diameter in the back yard, and several colonies here and 
there in other parts of the premises. The large colony was completely 
destroyed by the use of bisulphide of carbon. A teaspoonful was poured 
down each of a number of openings, and a damp blanket was thrown 
over them for a few minutes. Then, the blanket being removed, the 
bisulphide was exploded at the mouth of each hole by means of a light 
at the end of a pole. The slight explosions drove the poisonous fumes 
down through the underground tunnels, killing off the ants in enormous 
numbers. The mains ource of the trouble being thus destroyed, the nui- 
sance was greatly lessened, and all talk of selling the old place has 
ceased. 



IDENTITT OF SCmZONEUBA PANICOLA Thos. AND S. CORNI Fab. 

By Herbert Osborn. 

Hitherto the species of Schizoneura infesting grass roots and dog- 
wood leaves, respectively, have been considered strictly distinct species, 
and, so far as I can learn, no suspicion has been expressed that they 
bore any relationship to each other. 

My observations the present season establish, I think, beyond ques- 
tion the identity of the species, and tliat the insects migrate by a 
winged viviparous brood during the first frosty weather of autumn from 
the roots of grasses to the leaves of Dogwood, where they establish 
colonies in great numbers. 

Mr. Clarence M. Weed has described the autumn viviparous form and 
the sexual generation and eggs produced on Gornus leaves by what is 
evidently the same species, though he refers it to comicola Walsh. It 
is reasonably certain, therefore, that eggs deposited on Corntis twigs 
by the sexual autumn form hatch in spring, producing broods which in 
early summer give rise to a winged brood making the return migration 
to roots of grasses. 

The full record of observations and evidence establishing this con- 
nection can best be presented with observations on the further habits 
of the species and when certain other points are determined, but the 
connection of the two species seems a point of sufficient interest to 
merit the immediate attention of entomologists. 

It maj^ be stated here, however, that winged individuals of 8. pani* 
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cola bred from grass agree very perfectly with individuals of 8, corni 
found on Dogwood est'iblisbing colonies directly after the time of mi- 
gration. Previous to the migration, Dogwood has been free from 
aphides, as evidenced by condition of leaves and absence of moulted 
skins or other indication, and finally winged 2;anicoZa reared from grass 
roots and transferred to Cornus leaves, establish colonies agreeing en- 
tirely with those of eorni on the same plant. My specimens agree per- 
fectly with the description of Fabricius (Ent. Syst., iv, 214), but this 
description is so brief and general that it might not be sufficient for de- 
termination. Mr. Oestlund, however (Aphididse of Minn., p. 28), states 
that specimens collected in Minnesota agree in all respects with the de- 
scription and figure by Buckton, and, as my specimens agree perfectly 
with Mr. Oestlund's description, I adopt his reference to the European 
corni. Wolsh^B/ungicola (Proc. Ent. Soc. Phil., i, 304) is apparently a 
fresh corni that he found resting on fungus ; and as he describes corni- 
cola as like fungicola, except abdomen black, I am inclined to think he 
had simply older or contracted specimens for the description of the lat- 
ter. Passerini's Schizoneura venusta (Gli Afidi, p. 38), infesting roots 
of grasses in Europe, is evidently the equivalent ofpanicola Thos. in the 
United States, and I find by turning to Passerini's original description 
that he mentions its similarity to corni Fab., without, however, suggest- 
ing any relation between them. He says: 

Yalde similis, Schizoneurce cornij qiiie autem diversa dorso omnino iiigro in aptexis, 
et abdominis basi et apice tautum albido in alatis. 

All discrepancies in the descriptions (which are very slight) seem to 
me to be accountable on the ground of diiierence in appearance of tbe 
recently issued and more mature individuals, along with a considerable 
variation in extent of the black patch on the disk of the abdomen and 
the number of sensoria on the third joint of the antennsa. 



H0TE8 OH TEE BREEDING AND OTHER HABITS OF SOME SPECIES 
OF CURCULIOHIDiE, ESPECIALLT OF THE GENUS TTLODERKA. 

By F. M. Webster. 

Speaking from an economic point of view, public interest in the spe- 
cies of the genus Tyloderma is at present centered in fragariw Riley,* 
from the fact that its larva) burrow into and destroy the thick bulbous 
root of the strawberry. 

The life-history of the insect, from the time the immature larva is 
found in the plant, has been quite fully studied; but its history up to 

*I received tbis species from Mr. C. N. AiDslie, of Kocbester, Minn., in 1880, who 
stated that it was of rare occurrence. 
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this period, includiug the time, place, and method of ovipositioQ, re- 
mains a complete blank, so far as published observations are concerned. 

About the 20th of November, 1888, I captured a number of adult 
beetles in an old strawberry field in southern Indiana. Taking them 
home with me and placing them on plants transplanted to a warm room 
where the temperature was from 65° to 70° Fahr., they immediately be- 
gan pairing. A few days later one of the females was observed to eat 
a hole through one of the bud scales, which at this time enveloped the 
crown of the plant (all leaves and leaf-stalks having been previously 
removed), and afterwards reverse her position and push the tip of her 
abdomen into the hole, dropping, as I supposed, her egg down among 
the young unfolding leaves. Leaving home on the 6th of December, I 
did not return again until the last of the following March, during which 
time both plants and beetles perished. 

On the 4th of April I received from Mr. J. C. Beard, of New Albany, 
Ind., a fresh supply of beetles, compose4l of both sexes, and from the 
same field from which I had taken my previous supply. These were 
not placed on growing plants, but in a glass jar and fed each day with 
fresh leaves. The sexes were pairing when received, but I secured no 
eggs until the 7th, when a single egg was found on the bottom of the 
jar. No more eggs were found until the 17th,when two additional ones 
were found, also on the bottom of the jar. 

The Egg.— The egg is 0.9™"^ in length, and 0.6™°» in breadth, with the 
ends, each, equally obtusely rounded ; color very light yellow, often 
covered with a whitish, glutinous substance. 

I now had over a dozen females in the jar, and, notwithstanding they 
were pairing with the males constantly, there appeared to be no incli- 
nation towards ovipositing. Wishing to learn (1st) whether or not this 
was due to a lack of favorable conditions, and (2d) if there was any par- 
ticular part of the plant more favorable than another, I planted three 
strawberry plants in as many flower-pots, placing the first so deep in 
the soil that only the leaf stalks were exposed, the second in such away 
that it was exposed to the base of the leaf stalks, and the third so as to 
leave nearly all of the bulbous root exposed above ground. A single 
female was taken from the jar and placed on the first plant, and cov- 
ered with a glass. All leaves had been cut away, leaving two leaf 
stalks each about one and one-half inches in height. After being placed 
in the jar the female remained perfectly quiet for a few minutes and 
then began an inspection of the stems. An excavation was made in 
one of them about an inch above the soil, but was abandoned without 
being used as a nidus. The second stalk was then taken under consid- 
eration and critically examined, after which, with head downward, she 
began excavating a cavity about one-fourth of an inch above ground, 
and, after finishing it, she reversed her position and deposited her egg 
at the mouth of the cavity. The labor of oviposition over, she again 
tamed about, and, after carefully pushing the egg in place, began col- 
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lectiiig the down from the stem, pnlliug it off with her jaws aud tuck- 
ing in, over aud about the eggy eflectually filling the cavity, the whole 
operation occupying about one hour aud a half. 

The second female conducted herself in much the same manner, ex- 
cept that she constructed her egg cell just at the surface of the soil, 
which was also exactly at the base of the leaf stalk, and, to my aston- 
ishment, after placing her egg, filled the cell with mud, and besides 
drawing the damp earth up about the plant in such a manner as to con- 
ceal the spot entirely. The time occupied was about as with the first. 

The third began her labor as promptly as either of the others, but 
punctured the bulbous root about half an inch from the surface of the 
soil and about the same distance below the base of the leaves, and filled 
the cavity, after ovipositing, with the loose material on the outside of 
the root. Time nearlj' the same as in the others. 

The foregoing seemed to indicate to me that the females were with- 
holding their eggs on account of their environment, and as a rule they 
continued to do this until they died, after the 1st of May. There also 
appeared to me to be a partiality for ovipositing in the plants some-* 
where near the surface of the earth, which would ordinarily, and in the 
fields, be near or just below the juncture of the leaf stems with the root. 
Dissection of females revealed but few eggs in the ovaries, and these 
about as large as previously indicated. I, of course, know nothing of 
the movements of these beetles before they came into my hands, but, 
judging from my own observations, should not expect them to deposit 
above a dozen eggs each, and that, under favorable conditions, these 
eggs might be deposited during March aud April or withheld until May, 
if necessary. 

All of the eggs which were deposited in the plants, under my obser- 
vation, were sacrificed in the attempt to determine the egg period. 
Two eggs were, however, deposited by other females, about the 3d of 
May, on the inside of glass tubes, in which they were confined. I 
watched the development of the larvae in these eggs, it being a very 
easy matter to do so through the glass, and that portion of the shell 
which adhered to the walls of the tube. The larvje did not reach ma- 
turity until nearly the middle of June, and ate through the shell, where 
the latter was attached to the tube, od the 18th of same month. It 
must be borne in mind that these eggs were in an unnatural environ- 
ment, and the results are to be taken for just what they are worth. 

The species/oreo?afw« Say oviposits in the stems of the Evening Prim- 
rose, (Enothera hiejinis L., in June. The method of oviposition is very 
much the same as iu the preceding, the mother beetle covering the 
cavity, after depositing the egg therein, by raking the epidermis of the 
stem together, and fixing it in and over the hole, where it dries and 
'forms a sortof scab^ remaining until after the wound has wholly or in 
part healed. The eggs are rather larger than those of fragaria\ but 
shaped and colored much the same. Tlie insect, in all its stages except 
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the egg, may be found in the stems of this plant dnring the month of 
August, the more advanced stages nearest to the ground. The main 
stem in the one selected and the work of the beetle mciy be readily de- 
tected by their scarred and pitted appearance. Except from being 
larger, the larvae of this species do not differ materially in general ap- 
pearance from the preceding. The punctures which are so apparent 
in the adult beetle are also to be observed in the pupae. 

Of the breeding habits of variegatus Horn, I know nothing, and only 
refer to the species here in order to record its occurrence in an ant-hill 
in the month of December. 

I have observed (erem Say about plants of Evening Primrose, but 
have not observed them ovipositing. Moreover, have observed them 
of various sizes and in great numbers in localities where there were no 
plants of the Primrose. 

Ryssematus lineaticollis Say breeds in the seed pods of Asclepias in- 
carnataj the larva feeding upon the seeds and transforming to the adult 
in the late autumn. The larva is white, robust, and much wrinkled, 
j^rith sparsely-placed, short bristles distributed over the body; the head 
is much smaller than first segment, yellow, with mouth parts darker. 
Length when extended 6™*". In the vicinity of La Payette, Ind., the 
larvae are preyed upon by a species of Bracon, the larvae of which leave 
the body of their host and spin small brown cocoons within the seed 
pod, several parasites inhabiting a single larva of Rhysseniatus. 

June 18, 1889. 



EZTBACTS FBOM COKRESPONDENCE. 

The Spread of the Australian Lady-bird. 

The Vedolia has multiplied in numbers and spread so rapidly that every one of my 
thirty-two hundred orchard trees is literally swarming with them. All of my orna- 
mental trees, shrubs, and vines which were infested with white scale, are practically 
cleansed by this wonderful parasite. About one month since I made a public state- 
ment that my orchard would be free from *' Icerya by November 1," but the work has 
gone on with such amazing speed and thoroughness, that I am to-day confident that 
the pest will have been exterminated from my trees by the middle of August. People 
are coming here daily, and by placing infested branches upon the ground beneath my 
trees for two hours, can secure colonies of thousands of the Vedolia, which are there 
in countless numbers sucking food. Over fifty thousand have been taken away to 
other orchards during the present week, and there are millions still remaining, and 
I have distributed a total of sixty-three thousand since June 1. I have a list of one 
hundred and thirty names of persons who have taken the colonies, and as they have 
been placed in orchards extending from South Pasadena to Azusa, over a belt of 
country ten miles long and six or seven in width, I feel positive from my own ex- 
perience, that the entire valley will be practically free from Icerya before the advent 
of the new year. You will be as much pleased to read this as I am to write it. — [J. 
R. Dobbins, San Gabriel, Cal., July 2, 1889. 
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Wasps in India. 

A tin truDk belonging to Mrs. Sidney Preston, wife of a gentleman in Her Majesty's 
civil service, was packed with wearing apparel, etc., in Hoti Murdan, and brought 
to Jhelnm, Punjab, ludia, in March, 1889. It was left in a veranda for two months 
and opened in May. It contained, to the surprise of the owner, four large nests of 
wasps, the ordinary Vespa of the district. A small hole was at last discovered near 
the hinge, affording a possible clue to the entrance of the parent or parents. One o{ 
the nests was so large as entirely to fill up a baby's hood. After getting rid of the 
paper-like nests and the living wasps, which were numerous, the remainder of the 
clothing in the box was found to be covered with dead wasps in quantities; in fact, 
with several hundred of them. The contents of the box had been carefnlly cam- 
phored and peppered when packed. —[A. O'D. Taylor, Newport, R. I. 

Injorions Insects in New Mexico. 

I have forwarded to yon by same mail this day a square tin box containing inclosed 
two small boxes. The larger square box contains a number of specimens of the bean 
or frijole bug, also two small pupse of the same insect, and further, a single specimen 
of a bug said by the sender to prey on his grape-vines. Having no means of killing 
the insects I forward them as I received them, most of them alive. In the small 
round box you will find a few specimens of another bug resembling the first some- 
what in its markings and general shape, but larger and evidently a different insect. 
These are all dead, and were collected by myself personally on a plant of the Convol- 
Yulns or Ipomaea family, near Bernalillo, in the Rio Grande Valley. Not having a 
Gray's Manual I am unable to give the plant its name in botany. It is named by the 
Mexicans, calabaza (gourd) on account of its enormous root, which is supposed to re- 
semble a large, warty species of native gourd. Its flowers, of a pale purple colbr, 
resemble very large morning-glories. The plant, which is found in all New Mexico, 
but especially in the sandy wastes which border the valley proper of the Rio Grande 
River, is an upright bush with long, narrow leaves. The stems aud leaves die out 
every year, but the root is perennial, and must live many years, for it becomes very 
hard and woody. The seeds resemble those of the morning-glory, but are much 
larger. I have described this plant so particularly because the larger of the two 
species of bugs, which is of a paler color and with fewer and less marked black dots 
(the one in the small round box), is found in large quantities on the plant ; and the 
Mexicans have an idea, whether correct or not (of this I am no judge because I am 
not an entomologist), that the frijole chinch (the smaller bug in the square box), 
which is the destructive bug that preys on the beans, originates from the other. 

The convolvulus bug appears early in the spring ; I gathered it ou the plants my- 
self in May. The Bean bug appears in July. Although I felt satisfied that the two 
insects are different, and that a bug that preys on the Convolvulus family could not 
equally prey on beans, I thought this matter of sufficient interest, and brought a 
handful of convolvulus bugs, which I pnt in the midst of a small patch of beans 
growing in the garden, but within ten minutes they bad all left, and for two weeks 
I looked carefully through the beans, but nevtTsaw a bug of any kind on them. The 
Bean bug commits great depredations on bean fields, often destroying them entirely. 
The only means the Mexicans have found to somewhat prevent its ravages is to plant 
their beans late, about the middle of July, the bug appearing to swarm in smaller 
numbers later in the season. The chief season of the Mexican bean bug seems t>o be 
from the middle of July to the first of September. The Phaseolus grown by the Mex- 
icans belongs to the same family as our string beans ; the pod can be eaten as a string 
bean, and the bean is of a yellowish brownish color, of ordinary size, somewhat flat- 
ish. When cooked and prepared in the Mexican way it is the best bean I have ever 
eaten, far superior and better flavored than our so-called navy bean, aud it would be 
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a real acquisition to the American bill of fare. The Mexicans eat their beans three 
times a day — at every meal the year roaud, if they have them. In a few days I will 
endeavor to go myself to the place from which those beau bugn ([ think you ought to 
call them Mexican bean bugs if not already named) were sent to me, some 20 miles 
from Las Vegas, to examine them myself on the vines, and will then send you another 
lot and describe what I see.— [J. F. Wielandy, Springer, N. Mex., July 23, 1S89. 

Reply.— I have your letters of the 22d, 23d, aud 24th of July, and also all of the 
specimens which you mention. I am very much obliged to you for your full informa- 
tion and for the specimens which you send. The insect which you call the Now 
Mexico bean bug is Epilaehna corrupia, one of the few plant-feeding lady-birds. A 
congeneric species feeds upon the leaves of squash in the more northern States, and 
is mentioned by Professor Riley in his fourth Missouri report. The larger beetle 
found npon Convolvulus is one of the leaf beetles known as Chelimorpha cribraria. 
Your long account in your letter of the 2.')d is very interesting, and unless you send 
mo something to supersede it after your visit in person to examine the insects in the 
field, I shall publish it in Insect Life. Among your specimens we also found the 
common rose bug of the Northern Statea {Macradactylua subspinosus). The applica- 
tion of an arsenical poison early in the season should be an effective remedy against 
the bean bug. Your locality is a very interesting one, and I trust you will keep your 
eyes open for injurious insects for us. — [July 31, 1889.] 

Second letfek. — In order to investigate the Mexican bean bug more fully (there 
being no beans in this immediate neighborhood) I went last Sunday to Watrous, 
some 50 miles south of this place, on the Atchison, Topeka & Santa F^ Railroad, 
where I examined them on the farm of Mr. William Kroenig, who is, with me, one of 
the very few persons who take a i interest in such matters in New Mexico. The re- 
sult is that I am* enabled to send you to-day the insect in the egg stage, the larva 
stage, and the imago stage. Tho pupaie I am not able to procure, for reasons appar- 
ent fenough. In conversing with Mr. Kroenig I find the following facts : That he has 
known the insect since he has been in this region, which is about forty years ; that it 
was then just as bad as now ; that it is found chiefly on beans cultivated in old 
fields, and on land newly cultivated is comparatively scarce, or oven unknown, for the 
first few years ; that frequently it destroys the entire crop ; that the only way to keep 
down its ravages to some extent is to plant the beans during the interval between 
the first appearance of the bugs and their second appearance in the fall. The ques- 
tion with me is now to find out if they have more than one brood, aud if so, how many. 
During my visit I examined a new field of beans in which there -were no insects. 
From that we went to a corn field in which there were beans planted among the 
corn. We there found chieflv larvje, and only 4 bugs. The bugs had apparently laid 
their eggs and died. The larvio were nearly all of the same size. I also found 3 
bunches of eggs, which, together with the larvaj, I put in the little vial with a 
mixture of ale >1 and water. The parent bug appeared about the 15th of July for 
the first time in this locality, possibly a few days sooner. On the 28th, they, as well 
as the eggs, were nearly all gone, I finding, as stated, only 4 bugs and 3 bunches of 
eggs. I found among them two varieties of lady-bugs, which seemed engaged in 
preying upou the eggs and small larvae, aud of which I inclose a couple of speci- 
mens. I do not know whether the larger, paler colored of the two insects which I 
take to belong to the lady bug family is really one ; I never saw it before. You will 
know. The 4 Mexican bean bugs and the lady-bugs are together in one box, and 
the larvfe in the bottle together with the eggs. I am positive that another appear- 
ance of the full-grown bug occurs in September and October, because I saw some of 
them at that time la^t year myself. You have no doubt received some of the bugs I 
have sent you last week inclosed in letters; one being a bug found on a species of 
Ipomipa or Convolvulus; the other being the notorious Mexican bean bug, which is 
the brown bug of the Coleoptera order — bixteen spotted. I will continue my observ- 
ations on this insect. I send you a few bean leaves to show you the manner in which 
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its depredations are committed. You will notice that it does not eat the leaf, bat only 
the parenchyma on both sides. It also eats the flowers and the very small young 
pods. 

I also send yon another box with a bag of the Hemiptera order, which I found in a 
garden at Las Vegas, preying upon yoaug cabbage plants, which it sucks, canslng 
the leaves to dry and the young plants to wilt and die entirely, in the same manner 
as the squash bug preys upon Cucurbitae. This very pr^-tty harlequin -colored He- 
mipteron appears frequently in immense nnmbers, living on various plants of the 
genus Brassica, such as cabbage, mustard, turnip, etc., and sometimes appears in 
immense numbers, destroying everything and causing very great havoc. It is also 
said to have existed in this region from time 'Mmmemorial." I am told that it has 
originated on a^native plant of the Brassica family, which has purple or bluish flow- 
ers, but I have never seen the plant and do not know how the insect propagates it- 
stlf. I also send you a third, grayish insect, which abounds iu immense quantities on 
tho farm of Mr. Kroenig. It is omnivorous, at least apparently. It does especially 
great damage on young apple trees. I inclose two apple leaves to show how it works, 
eating the parenchyma, some young trees being entirely denuded in appearance, al- 
though none of them die from the efifect. They are not entirely killed, only greatly 
retarded in growth. I have seen this bug on apple trees, pear trees, plum trees, apri- 
cots, grape vines, on a native wild species of willow, even on beans, but it does not 
appear to touch the poach. It abounds in millions, very much like the May bug 
(banneton) of Europe. I know nothing about its mode of multiplication. * * * 
[J. F. Wielandy, Springer, N. Mex., July 30, 1889. 

Second reply. — Thank you very much for your long and interesting letter of the 
30th ultimo, concecning the New Mexican Bean Bng. I shall be glad to publish this 
letter nearly in full. The two Lady-birds which you found feeding upon the ogga are 
Hippodamia convergens and Coccinella tranHveraofjutiata, The bug which you found 
apon cabbage is the common Harlequin Cabbage-bug {Murgantia hiatrionica). The 
beetle which you found upon young apple trees is congeneric with our Rose Bug of 
the North. It is Macrodactgtua uniformis. The beans which you inclose have been 
handed to the head of the Seed Division with the request that they be planted.— [Au- 
gust 5, 1889.] 

The Corn-feeding Syrphus-fly. 

A few days ago, while passing through a corn-field, I noticed that most of the- 
lower leaves of the plants were brown, yellow, and dric d up. My first idea was that 
this was due to tho Chinch Bug. Of course I s^t to work at once to investigate, and 
found only a solitary bug here and there, not sufficiently numerous to do any damage. 
On carefully stripping down tho leaves that were partiall}- discolored I found, snugly 
feeding between the base of the leaf and the stem, many lively but delicate-looking 
larvse, sometimes five or six at tho base of one leaf. The larva) seem to be all of one 
species, but of various sizes, or ages, aud here and there in the same places where tho 
larvae were feeding I found pupo) of different ages, some black aud some only re- 
cently changed. The stems under the enfolding base of the leaf, where the larvte 
feed, are bathed in or covered with the juice of the plant, and the effect produced is 
exactly the same as that produced by the Chinch Bug. To-day I mailed you a can- 
ister, in which I hope you will find plenty of larvie and pupto of different ages, if they 
are not dried up before they reach yon. You will also, perhaps, find a few small in- 
sects that I found in the same places with the larvie. No corn can successfully con- 
tend with this pest. At this time, althongh there has been an unusual amount of 
rain this summer, the leaves of the corn are ^'sere and brown" half way up the 
stalk.— [J. G. Barlow, Cadet, Mo., August 9, 1889. 

Reply. — Your letter of the 9th instant with specimens has been received. Tho In- 
sect in corn is a very interesting thing, and you will find it figured aud described un- 
der tho caption of the Corn-feeding Syrphus-fly {Mcsograpia poUta) iu No. 1, Vol. I, of 
IxsECT Life. Your letter is therefore of considerable interest, and will go on record 
among our notes. — [Augufit 14, 1889.] 
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Larvae of Cephenomyia in a Man's Head. 

I was called to see a case to-day, wbo had Just come from Swartbont Cafion, 30 
miles from here, the messcDger stating that his father had Screw Worms in his nose and 
wanted me to get them out. I found the patient at the home of his son, in bed. His 
name is E. P. Fowler; age, 61 ; occupation, a carpenter; native of New York ; raised 
in Ohio. I found him breathing hard, accelerated pulse and temperature, a bloody 
mucus issuing from the nose, the passages nearly closed from dried blood and mucus, 
nose swollen and pain between the eyes, as well as reddened looking in the mouth, 
with the back parts of a leaden color and covered with mucus. I procured warm 
water, carbolized it, aud took forceps and small plugs of cotton and removed the dried 
secretions as far as I could. I then came on to the maggots and removed 40 of them 
with the forceps from the nose. I used a i)owder-blower. and blew into each nostril 
in different directions an impalpable powder of calomel, after which several maggots 
came away of themselves. Iseud you asample offiveof them in this mail. Mr. Wright, 
my neighbor, being an entomologist, I gave him a number of the maggots. He re- 
ports them feeding on a bony piece of raw beef, they having refused cooked beef. I 
hope to gain some information of the fly, whether it is identical with the Sheep Grub, 
Green Bottle fly, or is it an individual species. The patient has had nasal catarrh 
for many years, and it is probable the secretions formed a suitable field for the deposit 
and development of the maggot. — [Wesley Thompson, M. D.. San Bernardino, Cal., 
August?, 1889. 

Reply. — Your very interesting letter of August 7 has just come to hand, and the 
specimens also arrived in good condition. The larvno which you send do not belong 
to the species which is ordinarily known as the Screw Worm, but to a different group. 
Instead of being Muscids they are (Estrids, and although it is impossible to determine 
the precise species from the larvjr, the genus is Cephenomyia. The larva) of those 
species of this genus of which we know the larva?, are found in the nasal passages 
of deer, and within the last two months we have received from Mrs. Bush, of San Jos6, 
larviB taken from the deer which may be the same species as the one which you send. 
The occurrence of this larvje in the head of your patient was of course more or less 
accidental, although not without precedent. I hope that Mr. Wright will succeed in 
rearing the fly, although the larva? are evidently not more than half grown, and suc- 
cess seems doubtful. — [August 15, 1881).] 



STEPS TOWARDS A REVISION OF CHAMBERS* INDEX, WITH NOTES 
AND DESCRIPTIONS OF NEW SPECIES. 

By Lord Walsingham. 

IContinned ft om page HI of Vol. //.] 

Lithocolletis nemorls sp. n. 

AntenncPf white, spotted above with fawn brown. 

Palpi f white. 

Bead, face white, frontal tuft whitish, much mixed with saffron-brown, especially at 
the sides. 

Thorax f saffron. 

Fore-wingSf rather shining saffron with snow-white markings consisting of two trans- 
verse fascia, slightly oblique, and augulated beneath the costal margin, beyond 
which are one dorsal and two costal streaks; there is no basal streak ; the first 
fascia at one-fourth the wing-length is but slightly angulated, margined with 
scattered blackish scales, widely on its outer and very indistinctly on its inner 
side; the second fascia at the middle of the wing is rather more strongly aoga- 
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lated than the first ; this is also slenderly dark-margined internally and more 
widely so externally, the black dusting on its outer side being produced back- 
wards at the auglo in the direction of the iirst costal streak ; this is at the com- 
mencement of the costal cilia, rather further from the base than the first dorsal 
streak, which is oblique, its point terminating below the pcftnt of the first costal 
streak ; from the points of these two streaks a cloud of black scales proceeds ont- 
wards along the middle of the wing, forming a dark patch below and beyo«d the 
second costal streak which is situated Just before the apex ; the cilia are saffron, 
shading to pale grayish -saffron beyond their faintly darker median line. 

Hind wings and cilia j pale grayish, with a very faint safi'ron tinge. 

Abdomen f pale gray, anal tuft safl^ron- yellow. 

Hind tarsi, white with two grayish-fuscous bars above. 

Exp. al. S'"™. 

Tjipe^ ^Mus. Wlsm. 
The puckered mines of this species were found in some abnndance in June, 1871, 

in Mendocino County, California, on the upper sides of leaves of Vaccinium ovata, the 

mine occupying the whole surface of each leaf and causing the margins to approach 

each other. I took the species also on the wing at the same time and place. This. 

species belong to the same group as cinclnnatiella Cbamb. 

IiithocolletlB oregonensiB sp. n. 

Anienvoi^ closely annulate with white and brown. 

Palpi, whitish, dusted with gray externally. 

Haustellum, yellow. 

Head, face grayish, frontal tuft grayish-fuscous. 

Thorax, goldeu-saffron. 

Fore wings, golden-safi'ron, with four rather shining white fasciie and a semi-circalar 
white apical streak inclosing a black apical spot and reaching through the cilia 
on the costal and dorsal margius; the first fascia is situated within one-fourth 
the wing-lefigth, the dorsal portion of it commencing nearer to the base than the 
costal portion and proceeding obliquely outward to a little above the fold, the 
shorter costal portion only being conspicuously dark margined internally; the 
second fascia, just before the middle, is distinctly curved, almost angulated out' 
wards, and has a conspicuous margin of black scales on its inner side; the third 
fascia, commencing before the costal cilia, is less curved than the second, but 
its black inner margin interrupts it in the middle by a short line of black scales; 
the fourth fascia, at the apical fifth of the wing, isal8o internally black-margined, 
but the black scaling is almost interrupted, becoming very slender at the middle of 
the wings ; the apical spot is black, encircled by white as already described; the 
cilia are grayish, tinged with fuscous about the anal angle, and with a short 
golden-saffron dash from the black apical spot ; there is no line along their base. 

Hind icings and cilia, pale grayish. 

Abdomen, gray. 

Hind tarsi, whitish, thickly spotted w^ith fuscous above. 

Exp. al. 7»»™. 

Type $ Mns. Wlsm. 
Two specimens taken on the wing near Fort The Dalles, on the Columbia Biver, in 

northern Oregon, in April, 1872. 
A beautiful and distinct species, somewhat allied to the European scabiosella. I 

have unfortunately no knowledge of its food-plant. 

Lithocolletis InslgniB sp. n. 

Antenna!, yellowish, unspotted. 

Palpi, white. 

Head, face white, frontal tuft white with a few saffroq scales, 

^horax^ white. 
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Fore-wingSf pale saffroD, with a ratber golden tinge; a broad white basal streak on 
the upper half of the wing, running parallel to the costal margin for one-third 
the wing-length, thence deflexed and confluent with the middle of the upper 
edge of the first very broad white dorsal streak. The basal streak is sometimes 
extended at the base across the fold reaching to the dorsal margin, thus leaving 
between itself and the first dorsal streak a small curved, oblique saffron streak ; 
A>metimeB it is not thus projected across the fold, but upon the dorsal margin be- 
neath it is found a separate short dorso<basal white dasb. Above and slightly 
beyond the point at which the broad basal streak is deflexed there is a very ob- 
lique costal streak; somewhat triangnlar, with its a{>ex reaching nearly to tbe 
apex of the much larger first dorsal streak below it ; beyond this the second streak, 
situated j nst beyond tbe middle of the costal margin, is of about the same size, also 
triangular, a little less oblique, and corresponding with a wider and more con- 
spicnous white dorsal patch opposite to it. The third and fourth costal streaks, 
of which the former points slightly outwards. The latter is perpendicular, 
reaching nearly (or in some specimens quite) to a white patch on the dorsal mar- 
gin before the apex, which seems to consist of two confluent white dorsal streaks. 
At the extreme apex is a minute black apical spot, surrounded by a semi-circular 
dark line at the base of the apical cilia, which are tinged with golden saffron at 
the extreme apex. Beneath the apex the cilia are white, blending into saffron- 
gray about and before the anal angle; all the white markings are distinctly 
dark- margined on all sides. The white streaks on the fore wings of this species 
are so large and conspicuous as in some cases to almost obliterate the pale saflron 
ground-color, and different specimens vary much in the proportionate space oc- 
cupied by one and the other. 
Hind mnge and cilia, pale gray. 
Abdomen and anal tuft, grayish- white. 
Hind taniy whitish, spotted above with gray. 
Exp, al 9"«. 
Type i $ Mu9. Wlem. 

I met with this very beautiful and distinct species in June, 1871, in Lake and Men- 
docino Counties, California, and again on Mount Shivsta, Siskiyou County, in August 
of the same year. It is evidently a scarce species, as I met with a single specimen only 
on each of the four different occasions. I am unable to give any information as to 
its larval habits. It seems to belong to the same group najitchella and the European 
species rohorisj but differs very greatly in the form of its markings. 

In addition to the known American species of this genus, I have received two more, 
which are undescribed, from Dr. Riley, one feeding on Grinddia robHsta, the other on 
BetuJa. I prefer to leave their description to my distinguished friend, who has prob- 
ably a better series of specimens to refer to than I have. 

I am indebted to the late Professor Bolander, of San Francisco, and to Mr. W. Car- 
rutbers, of the British Museum, for the identification of some of the plants mentioned 
in this paper. 



The following is a list of plants, with the species of LithocolletiSf which feed npon 
them, so far as they are known to me. I have published this in the hope that it may 
facilitate the collection of farther information concerning the life-histories of the very 
numerous species belonging to this interesting genus. 
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North American specie of LithoeoUetis. 



Food planU. 



TiUaeeoB : 

Tilia araericana 

Antuardiaeea: : 

Kbnn toxicodendriim . 

Sapindaeeae : 

^sculas glabra 



Aeeraeem : 

Acer aaecharinum 



Legumino»€6 : 

DeBniodium viridiflorum. 



PhaHeoliiH paucifloraa 
A raorpha friii icoaa — 
Kobinia p»eudacacia.. 



Robin ia viscosa. . 
Rvbinia hiitpida. 



Larvic. 



Snperior. 



TiWeWsk Chamb. 



GutUflnitellaCIem... 
Toxicodendri F.<i B. 



GuttiflniUlla 

Var. ^9culolla Ohamb ., 



Aceriella CZe7n. 



Robinaip. f 

AnipbicarpaiB monoica . 
BotaeeoB : 

CeraauH sierotiDa 

Primns americana 

CrataefEUH toinentosa . .. 

Pyrua coronaria 

Pyriia malnH 

Cydonia vulgaris .... .. 

Cydonia jnpouica 

HamaiMlidece : 

Haniaroelis vir(;iiiica 

Lonicera albida 



LoDicera aemper virens 

Symphoricarpus vulgaria . 



Symphoricarpna tp. t . 
OomoogUee : 

Solldago patula 

Oriodelia robasta 

Ambrosia triflda — 
HeliantbuB gigaoteus. 



Elepbantopas caroliniauus . 
A ctinoHicris squai-rosa 



Yerbesina virglnica 

Erieaeem : 

Gaultberia sballon 

Ledum glandnlosum 

Yaeeiniaeeoe : 

Vacciniuro ovatum 

[PrimtUaeece: 

Lyftimacbia lanceolata . . . , 
Lannnice: 

Uiiiltellularia californica . 
Vlmarece : 

TJimaa americana 

Ulmas falva , 



OsteDsaf'Icenella Fiteh . 

liobiuiella Clem 

Riibiniella (Jlem 

Ostensafkenella Fitch . 

Robiniella C7i«»n 

Geoimea F. tB B 



Aceriella Clem.. 



Sp.t . 



Actinomeridis F. <t B . 



Ganltberiplla WUm. 
Ledella Wltm 



Nemoris Wltm. 



Umbellalaris WUm . 



Ulraella Chamb . 
Ulmella Ohamb . 



Celtis occidenUlis i Celtifoliella Chamb . . . 

JuglandaceoR: \ 

Juglans nigra | Carytt'foliella CTem ... 

J uglana cinerea I Carva'fol iella Clem .... 

Caryaalba , Carya*folieIla (7/^in.... 

Carya oil vaiformis i Caryjpfoliella Clem . 

CarxAgp.r .. I Eppelaheimii ^\ rf. ^ . 

CupxtUferix : : 

Quercusalba ' Bifasciella Chaml 

j Cincinnatiella CAa9/i6. 

Haroadryadella Clem . 

I Tubirerella Clem 



Inferior. 



Lucetrella Clem, 



Clemensella Chamb. 
Lucidicostella Clem. 

Desraodiella Clem. 
Denmodiella Clem. 
nh\e,e\\A Mtch. 
()8tenaackenella Fiteh. 
Robiniella CUm. 
Robiniella CUm. 
Osteusackenella Fiteh. 
Robiniella Clem. 
{ f Superior and iufi-rior. ) 
MomsoUa Fiteh. 

Poroifoliolla Z. 
Pomifoliella Z. 
Fomifoliolla Z. 
Pomifoliella Z. 
Pomifoliella Z. 
Pomifoliella Z. 
Pomifoliella Z. 



AffiuisF. <§B. 
Fragilella F. rf B. 
Fragilella F. d" B. 
Frafi^ilella F. dt B. 
Manella Chamb. 
Svmphorirarpella Chamb. 
A9iui8 F. c£ B. 

Solidaginis F. di B. 

Ambroslella Chamb. 
Ambrosiella Chamb, 
Ignota F. <£ B. 
Eiephantopmiella F. <f B. 
Elephantopodella F. d- B. 
Amoena F. db B. 
( ? Superior and inferior.) 
Elephantopodella F. <C B. 



Lysimacbiella* Chamb.] 



Argentinotella Clem, 
ArgentinoU'lla Clem. 
Ocritanica F. d-. B. 
Celtifoliella Chamb. 



Caryalvella Chamb. 

(? Superior and inferior.) 

/Eriferella Clem. 
Albaiiotella Chamb. 
Argentifimbriella Clem, 
Basiatrigella Clem^ 



* Tbia species bas oot yet been bred. 
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North American species of Lithocolletis — Continned. 



Food plants. 



Cupuli/erce— Continued. 
QnercuB bioolor . ... 



Qnercus castaneA.. 



Qnercus macrocarpa. 



L^iiercns 
Jaercus 



Qnercns 
Quercus 



ni^a 

obtusiloba. 



prinoides . 
priiius — 



Qaercus rnbra..... 
Qaercus tinctoria. 



Qaercns «p.f 

Caatanea americaDa. 



Fagus sylratlca . . . , 
Cnrylus americana. 
Ostrya Tirginica . . . 



Carpinns americana . 
BetuloMce : 

Aluu8 iDcaoa 

Alnus 8«rratala 

AlDn8«p./ 

Betula«|)./ 

Saliccteea : 

Salixalba 

Salix babylonica 

Saliz loneifolia 

Salixjp.f 



Popalas grandiflentata . 

Populus treniuloidea 

PopuluB ip.? 



Food plantM unknovm . 



LarvcD. 



Superior. 



Inferior. 



CoDglomeratella Z . 



HamadryadeUa CUm . 
Macrocarpella F^dt-B. 



Cincionatiella Chainb 
CoDglomeratella Z — 
HamadryadeUa Clein. . 

Leberteila F.i£Ji 

Quercivorella Chamb . 



Beth nniella rAam6 . 
UDiiaaciella Chamb. 

Caatanella Chamb . . 
CaAtant- 11a Chamb . . 
Caryliella Chamb... 



Argenttflmbriella Clem. 
Basistrigella GUfn, 
Argentiflmbriella Olem. 
BaniHtrigella Clem. 
Fitchella r<em 
Hageuii 1*. <i B. 
Quercibelia Chanib. 

/Eriferella Clem. 
Kileyella Chamb. 



Baafatrigella Clem. 
Fitchella CUm. 
Hagenii F, <£ B. 
liiDuteila F.'<i B. 
Rilevella Chamb. 
i9!:riferella Clem. 
Baaiatrigella Clem. 
Obatrictella Clem, 
Diaphauella F. db B. 



Coryliella C/tam& .. 
Coryliella, oar. c 

C-hamb. 
Tritseuiolla Chamb. 
Coryliella Chamb. . 

Aloicolella WUm . . 



■I 



Faginella Z. 
stryella Obscuricoatella Clem. 
Ostrysfoliella Clem. 



Alnlvorella C^tnft 

8p. t (saperior and inferior) . 



Alniella (Z.) F.rf B . . 
Australiaella Chamb. 

Bontonica -F. <C if 

Chamberaella WUm . 

Insignia If2#m 

Ohaoleta F. i£ B 

Oregonenaia Wl»m . . . 
Sexnotella Chamb . . . 



Incanella Wlem. 
Aurouitena F. dt B, 



Salicifoliella Chamb. 
Salicifoliella Chamb. 
Salicifoliella Chamb. 
Atomariella Z. 
Scadderella F. dt B. 
Atom'kriella Z. 
Atomeriella Z. 
Popnliella Ohamb. 
Salicifoliella Chamb. 
(TAlniia.) 



{To he continued.) 
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OEVESAL NOTES. 

THE CABBAGE PLUTELLA IN NEW ZEALAND. 

In the last namber of Insect Life we mentioned the occurrence of 
this cabbage pest in South Africa and referred to our previous state- 
ment (Annual Report for 1883) concerning its occnrrence in Australia. 
We have now to record the fact that it seems to be well known as a 
cabbage pest in New Zealand. The New Zealand Farmer for August, 
1889, states that information is recorded by more than one of its readers 
concerning this insect and quotes at length from the New Zealand 
Country Journal for May, 1887, an article concerning its habits and 
damage. The article is illustrated by a reproduction of Ourtis's well 
known figure, and treats of the pest under the English name of <* The 
Diamond Back Turnip Moth.'' The Country Journal wehave not had the 
pleasure of seeing before, and we may mention the fact that the turnip 
crops of 188ft-'87, in the vicinity of Canterbury, suffered to a very serious 
extent from the ravages of the larv» of this insect, while the moths 
might be seen in countless thousands during March and April. So 
great were the ravages during 1887 that in some instances the turnip 
crop was reduced to 25 per cent, of its normal condition. This is a 
serious thing, because in New Zealand of late years the culture of the 
turnip is increasing enormously, and the author of the article states 
that mthout it it would be difficult to profitably carry on the work of 
bringing into cultivation large areas of new land, and the fertility of 
areas already under cultivation could not be so well maintained. With- 
out the turnip, moreover, the trade in frozen mutton could not be 
carried on to such an extent as it promises by the aid of this crop. 
Many cruciferous plants would also suffer. According to Mr. Fereday» 
the insect has been known in New Zealand for years past. 

CANNIBALISM WITH COCCINELLA. 

Apropos of the note from Science Oossip in the August issue of In- 
sect Life, concerning the cannibalism of Coccinella dispar^ I desire to 
record some observations made in southern Illinois four or five years 
ago, showing an even more reprehensible habit of some members of this 
group than the eating of the pupae. I was studying apple insects for 
Professor Forbes at the time, in early spring, and some species of Goc- 
cinellid» were very abundant in the orchards of Mr. Parker Earle, at 
Anna, 111. Many of them were ovipositing, and the clusters of bright 
yellow eggs were not uncommon upon the trunk and larger limbs. One 
species in particular, Coccinella d-notata^ I believe, though as I have not 
my notes with me, I am not certain, was laying eggs abundantly and 
was also eating them with avidity, I caught adult beetles in the act a 
number of times, and afterwards proved by observations on specimens 
7069— No. 4 3 



122 

in GonfiDeinent that they are not at all averse to eating eggs presumably 
of their own species. — [Clarence M. Weed.] 

EHODE ISLAND POPULAR NAMES FOB COEYDALUS COBNUTUS. 

We are indebted to Prof. W, W. Bailey, of Brown University, Provi- 
dence, E. I., for the following list of names ased in Rhode Island for 
Corydalus cornutus or Hellgramite Ply : Dobsons, Crawlers, Amly, Con- 
niption Bags, Clipper, Water Grampus, Goggle Goy, Bogart, Crock, 
Hell Devils, Flip Flaps, Alligators, Ho Jack (locally in Scitnate, B. I.), 
Snake Doctor, Dragon, and Hell Diver. 

SOUTHEBN SPREAD OF THE OOLOBADO POTATO-BEETLE. 

Apropos to the note on page 22, current volume of Insect Life, allow 
me to state 'that there are good reasons for the belief that Doryphora 
lO'lineata occurred at Jackson, Miss., in April, 1888. While at Yicks- 
burg, late in April, last year, I was told of their appearance on po- 
tatoes, in the vicinity of Jackson, and took pains to question my in- 
former as to their looks, and his replies left no doubt as to the identity 
of the species.— [F. M. Webster, La Fayette, Ind., July 25, 1889.] 

the gas pbocess fob scale insects. 

While at Orange I learned of four persons who had used the gas pro- 
cess for ridding their trees of the red scale, and they much preferred it 
to spraying. Dr. W. B. Wall, the county treasurer of Orange County, 
told me that it cost him about one and a half times to fumigate what it 
would to spray the trees with a wash costing one cent a gallon, and that 
one fumigation accomplished as much good as three sprayings, besides 
leaving the tree in a better condition. There is still considerable injury 
to the leaves of trees fumigated in very hot weather, but I hope to over- 
come this by using a tent constructed from a different material than 
those heretofore used, as there is reason for believing that it is the rays 
of light rather than of heat that decompose the gas. — [D. W, Goqnil- 
let't, Los Angeles, Cal., July 22, 1889.] 

A SAD BLUNDEB IN NO. 2. 

Unfortunately I allowed a very careless error to appear in print in 
No. 2 in the item entitled "A Peculiarity of Certain Caddis Flies.'' The 
title should read instead of " Caddis Flies," ** Trichopterygid Beetles." 
In readiug the German article in the Entomologische Zeitung the word 
** Trichopterygier " impressed me as referring to the Trichoptera and I 
allowed the item to go to press before discovering the blunder. Pro- 
fessor Eiley was absent and about to leave France, so that copy of the 
item was not sent him, as the mistake would otherwise never have oc- 
curred.— [U O, fl.] 
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ABSENICALS AND THE HONEY BEE. 

Id the last number of Insect Life, pp. 84-^, in his note on the effect 
of arsenical insecticides upon the honey bee, Mr. Webster desires to state 
that it was during a period of two years that Mr. Tenowine sprayed all 
his fruits freely, so that the increase in his bee colonies was practically 
that of one unfavorable season, the season of 1888. 

PIBST ANNUAL MEETING OF THE ASSOCIATION OF OFFICIAL ECONOMIC 

ENTOMOLOGISTS. 

The Association of Official Economic Entomologists will hold its first 
annual meeting in the city of Washington, D. G., on November 12, 
1889, at 11 o'clock a. m., in the Entomological rooms of the U. S. Na- 
tional Museum. 

According to the resolution of the Association at the Toronto meeting, 
the annual meeting was to be held on the date and at the place where 
the Association of Agricultural GoUeges and Experiment Stations 
should next meet. The date and place for the latter meeting having 
been fix^d, the above notice is hereby given to all members of the As- 
sociation of Economic Entomologists. All titles of communications to 
be read should be sent to the secretary as soon as possible, and those 
desiring enrollment as members will also please communicate with the 
secretary. 

John B. Smith, 
Rutgers College, New Brunswick, IT. J, 

entomological society of WASHINGTON. 

SepUmber 5, 1889.— The society opened with an informal disonssion, in the conne of 
which Mr. Schwarz's list of Myrmeoophiloas insects, read before the last meeting, 
was increased by the addition of two spiders belonging to the genera Synemosyna and 
JSynageles by Dr. Marx, and a beetle (Miorarhopala meUheimeri) by Mr. Ulke. 

Mr. Schwarz read a note on the spread of Sitoneg hispidulus, a Enropean clover in- 
ject, which has probably been recently imported. Its sudden appearance in great 
numbers in Washington and the likelihood of its becoming a dangerous enemy to 
cloyer in this country were discussed. Additional observations on this insect were 
made by Messrs. Ulke and Linell. 

In a note on a new food plant of Pieris rapas, Mr. Schwarz stated that he had found 
the eggs, larv», and pupis on Cakile americana in July at Cape May, N. J., and Vir- 
ginia Beach, Ya. He questioned whether this plant, which grows abundantly all 
along the Atlantic coast, has not been instrumental in the spread of the Cabbage but- 
terfly from north to south. 

Mr. Schwarz exhibited an exceptionally large specimen of Lymexylon sericome, 
calling attention to a remarkable secondary sexual character, viz, the flabellate 
maxillary palpi. These beetles have been found near Washington in and about de- 
caying wood of the red oak. 

C. L. Marlatt, 
AoHng Seoording Secretary, 
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SPECUL VOTES. 

Work of the DItIsIoii on the Pacifio Coast. — Daring the past summer 
Prof. W. A. Henry, director of the Wisconsin Agricultural Experiment 
Station, was sent by the Secretary of Agriculture to the Pacific coast to 
report upon certain matters connected with agricultural research in that 
part of the country, and, incidentally, to look into the work of the agents 
of the Department and to ascertain the popular feeling regarding the 
character and importance of their work. Professor Henry has just sub- 
mitted his report to Secretary Busk, and that portion relating to the 
work of the Entomological Division has been referred to us. The several 
paragraphs reproduced therefrom in another part of this issue will have 
interest as the testimony of a man of established reputation as an. orig- 
inal investigator in practical agriculture. 



Food Habits of Snowy Tree-oiioketo. — We publish in this number an 
article by Miss Mary E. Murtfeldt, in which she gives the results of 
some detailed observations which we desired her to make, showing that 
these insects, particularly (Eeanthm latipennisj Biley, are insectivorous 
through all of their stages, and that when deprived of animal food they 
invariably perish rather than partake of vegetable food. These ex- 
periments will undoubtedly interest all entomologists. We have already 
stated (see Fifth Beport on Insects of Missouri, p. 120), that during 
their early life the young crickets subsist principally upon plant-lice, 
eggs of other insects, and even upon each other; but that as they grow 
larger they are often content with a vegetable diet. This statement, 
however, was made in reference to the common niveus. We may, perhaps, 
infer from Miss Mnrtfeldt's observations that €E. latipennis is more 
strictly carnivorous than nivevSj or possibly that the strictly carnivo- 
rous habits were taceptional for this season. Full as her observations 
are, they require verification by others, and in different seasons, to 
enable us to lay down the law that the broad- winged species is always 
an animal feeder. 

125 
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The Chinch Bug Entomopthora. — In a namber of the agricultural jour- 
nals during the past summer, items have appeared referring to the 
experiments being conducted by Prof. F. H. Snow, of the Kansas State 
University, in the intentional dissemination of this disease. We notice 
in the October 2d issue of the Lawrence (Kan.) Daily Journal a long 
account of the success of the experiments, in which letters to Pro- 
fessor Snow are quoted at length and which thus bear the impress of 
his sanction. It is stated in this article that Professor Snow obtained 
some bugs killed by the Entomopthora, and mixed them with live bng8« 
which were soon attacked and died. Bepeating this experiment until 
be had a sufficient number of dead bugs on hand he distributed them 
in small batches to various farmers, agricultural experiment stations, 
naturalists, and others — ^in all, to about fifty persons. Each lot was ac- 
companied with directions to collect ten to twenty times the number of 
healthy bugs and mix them with the diseased bugs for thirty-six or 
forty-eight hours, and then turn them loose in the field and watch closely 
for the result. The letters published are mainly from agriculturists 
and are &vorabIe. In other words, all the published answers state that 
the disease seemed to have been communicated. 

Ever since Prof. O. Lugger published his apparently favorable re- 
sults in the same direction, something more than a year ago, we have 
watched the accounts of subsequent attempts, and endeavored to ascer- 
tain whether any thoroughly scientific evidence of the spread of the 
disease has been established. The matter is of sufficient importance 
to require the most careful weighing of the evidence, as the apparent 
evidence is so easily misconstrued, and the danger of unjustified state- 
ment and assertion is so. great. In this particular article we notice 
that no dates are given to the letters, and that the correspondents in 
no way show that the supposed healthy bugs were examined critically, 
the evidence of life being assumed to mean healthfulness. The chief 
difficulty is that at the time when the disease is prevalent in one local- 
ity the same climatic and zymotic conditions are liable to — and in fact 
usually do — prevail through a wide extent of country, and that the dis- 
ease, if it has not already appeared, may be about to appear over the 
whole area. This at once establishes the necessity of the most careful 
observations by means of check experiments. If the diseased bugs are 
simply placed among apparently healthy bugs and the latter subse- 
quently become diseased, the proof of direct transmittal by contagion 
is but negative. If, however, healthy bugs are isolated from the im- 
ported diseased bugs and remain healthy, then a probability is estab- 
lished in favor of the contagion by contamination. The disease is 
always most prevalent in cool, wet weather, from midsummer on, when 
large numbers of the older bugs are naturally dying from other causes, 
and are probably more liable to fall victims to any scourge of this kind. 

The subject is of extreme interest, and while there are reasons which 
would make us doubtful of any tangible and practical results following 
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the attempted artificial spread and propagation of the disease, and 
which make as accept with caution the more sanguine views of men 
like Professors Lugger and Snow, yet there is sufficient promise of such 
results to justify the fullest and most careful experimentation. This 
will doubtless be had in the next year or so by the co-operation of the 
entomologists connected with the different experiment stations. The 
full life history of the particular Entomopthora is of extreme impor- 
tance in this connection. 



SOKE IHSEGT PESTS OF THE HOUSEHOLD. 

By C. V. Riley. 
[ Continued from page 108. 1 




Fio. 19.— Arthbexub scrophulablb : a larva, dorsal view; b, do., veutral view ; e, pupa: d. adult— 

all enlarged (after Biley). 

THE CARPET BEETLE, OR SO-CALLED "BUFFALO MOTH.''*/ 

(Anthrenus ecrophularicBlj.) 

This destmctive insect, the despair of the good housekeeper, has been 
known in the etistern United States since 1874, when newspaper articles 
began to appear complaining of its ravages. In 1876, it was first 
brought to the attention of entomologists by Prof. J. A. Lintner, of 
Albany, who found it at Schenectady, N. Y. Between 1874 and 1877, 
it had been found at various points in New Jersey, at Schenectady, 
Albany, Syracuse, and Buffalo, N. Y., and Boston and Cambridge, Mass. 
Within this range of cities it has since flourished and done great dam- 
age, but has not greatly extended. It is found, however, in all the New 
England States, and as far west as Illinois, and as far south as Wash- 
ington, though not a troublesome pest at this last named point. 

Like a number of other important insect pests it is a European spe- 
cies, but, although occurring commonly abroad, it is not known as a car- 

* Reprinted sabstantiaUy from Good Housekeeping, April 13, 1889. 
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pet pest, for the obvioas reason that carpets are rare in most Earopean 
coantries. Bngs, which are frequently taken np and shaken, do not 
offer a comfortable dwelling-place for this insect, which is of a secreting 
and retiring disposition. It seems probable that the pest was imported 
almost simnltaneonsly by carpet-dealers in New York and Boston, and 
thence shipped in goods to inland cities. Dr. H. A. Hagen, in 1875, for 
instance, was able to trace three-fourths of the infested carpets brought 
to his notice to a particular line of goods sold at a single establishment 
in Boston. At the present day this insect is the greatest household 
pest in our northeastern States. It ruins carpets and all stored woolen 
goods^ while furs do not escape its attacks. Let us then briefly consider 
its life history and summarize the best remedies to be used against it. 

The accompanying figures (Fig. 19 a to d)y which I prepared some 
twelve years since, illustrate three of the stages of the insect (all except 
the egg), and the natural sizes are indicated by the hair lines at the side. 

The larva, which is the stage in which the insect is most familiar to 
the housekeeper, is shown at a from above, and b from below. This is 
the active feeding state in which it does the damage. The full-grown 
larva is rather longer than the beetle and is brown in color, clothed 
with stiff brown hairs, which are longer around the sides than on the 
back, and still longer at the extremities. Both at sides and extremities 
they form tufts, the hinder end being furnished with three tufts ot long 
hair, and the head with a dense bunch of shorter hair. 

The quiescent state between the larva and the beetle is called the 
pupaj and is shown at c. It needs no furthur description, but it should 
be stated that the pupa is seldom seen, being formed within the last 
partly split skin of the larva. 

The perfect beetle, d, is three-sixteenths of an inch long, nearly as 
broad, and broadly elliptical in outline. It draws in its legs and feigns 
death when disturbed. The figure will enable the housekeeper to rec> 
oguize it when we explaiii that its colors are white, black, and scarlet. 
The black and white are indicated in the figure, while the red is con- 
fined to a stripe down the middle of the back, widening into projections 
at three intervals, and meeting the irregular white bands. 

The beetles begin to appear in the Fall and continue to issue through 
the winter and spring. They soon pair and the females deposit their 
eggs^ probably upon the carpet itself and not in floor-cracks, as is some- 
times supposed. The eggs, with favorable temi^erature, soon hatch, and 
the larvsB grow apace, molting some six or more times. Under ordi- 
nary circumstauces there is probably but one annual generation, al- 
though there may be more; but, as I have shown by experiment with 
related species, the larvae are able to remain for a long time without 
food, in which case the growth is very slow and the number of molts 
great. When full grown the larva seeks to hide itself in a crack in 
the floor or some other convenient shelter and transforms to pupa 
within the larval skin. After a time the larval skin cracks along 
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the back, sbowing the pnpa, which later splits open and the beetle 
emerges. 

The beetles fly to the windows daring the day-time and may often be 
caught apon the panes. They are also to be captured outdoors upon 
the flowers of composite and scrophulariaceous plants, but probably do 
not voluntarily leave the house until their eggs have been deposited. 

As already indicated in the mention of the fact that this insect is not 
noted as a pest in Europe, the use of rugs instead of carpets is highly 
to be recommended in localities where it abounds. Bugs are mq^ often 
shaken out and the pest is thus discouraged. 

Where carpets are used, however, and only taken up once a year at 
^^ house-cleaning," the conditions are very favorable for the insect's in- 
crease, particularly where the house-cleaning is hurriedly and carelessly 
done. When a house has once become infested nothing but the most 
energetic measures will completely rid it of the pest, and in complete 
riddance is the only hope, as in a year a very few individuals will so 
increase as to do great damage. At house-cleaning time, then, as many 
rooms should be bared at once as possible, and the housekeeper should 
go carefully over the rooms, removing all dust, and with a hand-atomi- 
zer charged with benzine should puff' the liquid into alLthe floor-cracks 
and under the base-boards until every crevice has been reached. The 
carpets themselves, after thorough beating, should be lightly sprayed 
with the same substance, which will quickly evaporate, leaving no odor 
after a short time. The inflammability of benzine should be remem- 
bered, however, and no light should be brought near it. This done, 
before relaying the carpets, it will be well to pour into the cracks 
a moderately thick mixture of plaster of Paris and water, which soon 
sets and fills them with a solid substance into which the insects will 
not enter. Then lay around the borders of the room a width of tarred 
roofing- paper and afterward relay the carpets. This thorough treat- 
ment should answer in the very worst cases, and in a house so cleaned 
the insect will probably not regain a foot-hold during the ensuing year. 
Cloth-covered furniture which may have also become infested should be 
steamed or also treated with benzine, and chests or drawers in which 
infested clothing has been stored should be thoroughly sprayed. 

Another method of treatment, and one which I have f^qnently rec- 
ommended, was indicated by me in a former communication to Oood, 
Housekeeping in rendering my decision in the competition for best rem- 
edies for household pests. It can be used to advantage whenever the 
work of the larva is noticed or suspected. It consists in laying a damp 
cloth (an old towel or a folded sheet will .do) smoothly over the sus- 
pected part of the carpet, and ironing it with a hot iron. The steam 
thus generated will pass through the carpet and kill all the insects im- 
mediately beneath. If not too laborious, an entire room could be treated 
to advantage in this ^sl}\ 
Camphor, x>epper, tobacco, turpentine, carbolic acid, tallow, pyreth- 
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rnin powder, and many other substances have been recommended from 
time to time, but all must be considered as inferior to the plans here 
just outlined. 

It has been said that the best housekeepers are the most uncomfort- 
able ]>eople in the world, always on the lookout for dirt or indications 
of insect pests ; but if the somewhat elaborate treatment I have given 
is gone through with once a year, the good housekeeper may then sit 
down and placidly fold her hands for all the iTonb\e Anthrenus scrophu- 
laricB will give her. 



THE CAEHIVOROVS HABITS OF TREE CRICKETS. 

By Mart E. Murtfeldt. 

From observations and experiments on the Snowy Tree Crickets 
(QUctmthus nivetM De Geer and (E. latipennis B,\\ey) during the past two 
summers I incline strongly to the opinion that they should be classed 
with the beneficial rather than with the injurious species. They are 
accused of cutting into and sipping the juices of various fruits, of sever- 
ing the berries from grape clusters, and even of cutting the latter from 
the vines. In the process of oviposition also they are charged with the 
destruction of grape and raspberry canes and the twigs of various fruit 
trees by their punctures and by crowding the pith with their eggs. 
The latter charge is irrefutable ; but when we consider the amount of 
wood that it is necessary to remove from vines and trees annually, the 
few twigs punctured by these insects should not be allowed to ccnnt 
against them. As to their injuries to growing fruit, I have never been 
able to verify any observations of the kind. During the present season 
I colonized a considerable number — mostly (E, latipennis— on a portion 
of a grape vine and watched them at all hours of the day, without ever 
detecting them in the nefarious work of snipping off either berries or 
bunches. Nor was there any circumstantial evidence of tlieir having 
done anything of the kind at night. Furthermore all my observations - 
upon them in the rearing cage prove that at no stage of their existence 
can they subsist on vegetable food, either fruit or foliage. When de- 
prived of other insects for their sustenance, they invariably perished. 

Early in June ot last year I had a colony of CE. niveus hatch from 
apple twigs that had also been badly punctured by Ceresa btibaltis. At 
hatching each tiny cricket left at the aperture of the bark through 
which it emerged the filmy pellicle in which it had been inclosed in the 
egg. There were about a dozen in all, and I kept them under constant 
observation on my writing-desk. During the day they remained almost 
motionless in one position, if possible concealed from light and sight on 
the under side or in the folds of a leaf. They were, from the first, sup- 
plied with various berries and tender leaves, but evidently never touched 
them for food. On the moroing of the fourth day two or three were 
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dead« and showed signs of having been nibbled by their hungry brothers. 
Some leaves of plain .infested with a delicate species of yellow aphis 
were then pat into the jar, but attracted no immediate attention. As 
twilight deei)ened, however, t|ie crickets awakened to greater activity. 
By holding the jar against the light of the window or bringing it sad- 
denly into the lamp-light, the little nocturnal hunters might be seen 
harrying, with a fartive, darting movement over the leaves and stems, 
the head bent down, the antennae stretched forward, and every sense 
apparently on the alert. Then the aphides provided for their food 
would be caught up one after another with eagerness and devoured 
with violent action of the monthparts, the antennse meanwhile playing 
np and down in evident expression of satisfaction. Unless I had pro- 
vided very liberally not an aphis would be found in the jar the next 
morning, and the sluggish crickets would have every appearance of 
plethora. Later on in their lives, by reducing them to the point of 
starvation, I repeatedly made them feed in the daytime, so that I might 
the more distinctly observe the process, which is certainly very inter- 
esting. 

The growth of the insects is rather slow. Three larval moults take 
place at intervals of about two weeks. In the case of those reared in 
the jar the habit of devouring the exn visB was not very strictly adhered 
to, although in some instances it was partially eaten. Probably owing 
to the abundance of legitimate food there was no cannibalism, after the 
first few days, among my pets, and while they did not seem to seek 
each other's society they hunted over the same leaves and twigs with- 
out injuring each other, though it was amusing to observe the alacrity 
with which both would retreat if two chanced to come in contact. 

Wings were not acquired until late in August, and at this time I 
again attempted to change their diet to fruit, grapes, plums, etc., an 
experiment that resulted in the death of all but three of my specimens. 
Those which remained fed for about two weeks longer upon oak TingiSj 
AphUpopuli^ and on a brownish aphis which infested the new shoots of 
grape, but neither of the two males essayed any musical performances, 
nor would the single female that reached its perfect state puncture any 
of the twigs that were furnished her, and all three died long before 
those out of doors had ceased to sing. 

During the present summer my attention was again attracted to these 
insects by finding them so constantly and numerously on oaks infested 
with Phylloxera rileyi. Every leaf dotted by the aphis would have its 
tree cricket in addition to various smaller foes. The species most com- 
monly seen was CE. latipennis, distinguished to casual observation by its 
somewhat larger size and by the brilliant orange red or red and yellow 
dorsal stripe of the pupee. The size and the broader wings snlficiently 
characterize the mature insect. A close examination reveals many less 
obvious distinctions between the two. 

I found that one specimen of (Ecanthus would clear the Phylloxera 
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from a large oak leaf in tbe course of a single night when confined 
to one leaf. On one occasion one of the crickets ate two saw-flies 
which had emerged in the jar ; I am not positive that it killed them, 
but it certainly devoured all the softer parts of the body. I have also 
had them feed upon various kinds of small leaf-hoppers and tingid.s, 
and am convinced that they are thoroughly and constantly carnivorous 
and therefore a valuable ally in reducing the numbers of our smaller 
insects. 



LIFE BISTORT OF ONE OF THE CORH BILL-BVG& 

(S^henophorm ochreus Lee). 
Bv F. M. Webster. 



Although its method of attack is somewhat unlike, this insect is 
closely allied to the species figured in Vol. I, p. 186, of Insect Life, 
and there described as destroying sugar-cane in the Sandwich Islands. 
While by no means rare, and diffused over the country from Canada 
to Arizona, the species under discussion has but recently come to the 
front as a destructive insect, the first published 
notice of its depredations appearing in the 
monthly report of tbe Illinois State Board of 
Agriculture for June, 1888. It was there accused 
of puncturing the stems of young com, and feed- 
ing on the tender folded leaves in the center of 
the plant, near the surface of the 
ground, its depredations being con- 
fined to fields planted on newly- 
drained swamp lands, which had 
previously been grown up with 
rushes {Scirpus) and reeds (Phrag- 
nit€8)j its supposed food plants. 

There is the best of evidence that 
this pest has for several years been 
working serious injury to the corn 
crop planted on recently-drained 
swamp lands in Indiana, hundreds 
of acres being thus destroyed. Until quite recently, however, I have 
not been able to work up the matter thoroughly enough to get an in- 
sight into the life history of the depredator, and though there are yet 
a few minor points lacking, still I am able to give its probable habits 
during the entire year. 

The insect passes the winter in the adult stage, coming forth from its 
hiding places in spring, and feeding upon the tender portion of the stems 




Fig. 20. 



-Sphenophorua ochtetu-'a, larva; b, adult_ 
enlarged (original). 
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of reeds and rushes, and later on the same parts of the yoang corn 
plants, if the field has been planted to that grain. Late in May and 
early in June the female burrows down into the earth and deposits her 

eggs in or about the bulbous roots of Scirpus^ 
the roots of this plant consisting of bulbs con- 
nected by smaller slender roots. The larvie 
burrow in these bulbs, which are many of 
them the size of an ordinary hen's egg and 
very hard, and transform to the adult beetle 
therein, appearing on the rushes, reeds, or 
corn in August and September, and feeding 
after the manner of their ancestors. The 
large size of the larvae and the diminutive 
size of the corn at the period of oviposition, 
renders it very unlikely that this species will 
ever breed in the roots of com, and, indeed, 
no trouble has been experienced after the 
natural ^ora of the land has been eradi- 
cated. 

At the commencement of my investigation, 
and after learning the habits of the larvae, it 
looked as though breaking the ground in 
June or July and throwing roots and larvsB 
up to the scorching rays of a midsummer sun 
might destroy the pest. But having reared adults from the egg in bulbb 
kept in dry earth from the middle of June until the 25th of August, it 
would seem that little can be accomplished in that direction, and the 
only plan which now promises success, is to destroy all trace of their 
native food plants long enough before planting to corn to starve the 
adults, or compel them to seek other uncultivated localities. A field 
of 75 acres, in the vicinity of La Fayette, which was nearly a total loss 
this season, is being fall-plowed, and the result will be seen another 
year. 

The egg I have not been able to identify with certainty, except as 
dissected from the ovaries of the female, but it is in all probability quite 
large, elongate, and white. 

The larva is white with brown head, the latter small, the body be- 
coming very robust posteriorly, so much so that it appears to be fully 
two-thirds as broad as long, and very much wrinkled. Feet wanting. 
The adult is black beneath but varying in color above from pale 
ochreous to plumbeous and cinereous. The size varies from less than 
one-half to nearly three-fourths of an inch in length. 

In some instances I find that the work of these snout beetles has 
been confused by unentomological farmers with that of a cut- worm 
which eats into the young corn a short distance above the roots and 
then works upwards in the stem, after the manner of Oortyna nitela, 



Flo. 21. —Work of Sphejiophorut 
oekreut in ix>otA of 8eirput—nMX. 
ural size (orifi^iDal). 
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above gronnd. This last depredates on corn in newly-broken lands, 
both of native and timothy sod ; but I have failed to find them in blue- 
grass sod. The worm is the larva of Hudena stipata Morr, a species 
not previously known to injure com. Their method of work is such 
that an attacked plant never recovers, and one worm may destroy a whole 
hill of corn, going from one plant to another without coming to the sur- 
face. Larv8B continued to work up to the 1st of July, and the moths 
appeared about the 25th of that month. Serious damage has been re- 
ported in various parts of the State, specimens accompanying the com- 
plaints. I found them the most abundant in low, recently-drained, and 
newly-broken lands. 



THE HEW ZEALAHD KATIFO. 

By K. Allan Wight, Auckland, New Zealand. 

The Maori name of this spider is '' Katipo^^ the proper name, Latro- 
dectus scelio and it belongs to the family TheridiiddB. All old colonists, 
natives, and scientific men in New Zealand are agreed that it is danger- 
ously poisonous. The poison is of an extraordinarily virulent nature, and 
fatal cases are not wanting. The habitat of this spider is strictly con- 
fined to the sea-shore. There are no other poisonous spiders known in 
New Zealand. Mr. A. T. IJrquhart, who is a very old colonist, and our 
best arachnologist, says that there are species of Agalenidae and Tegen- 
aria, which inhabit gardens and old houses, but they have no resem- 
blance to the Katipo. The only way to account for Mr. Taylor's state- 
ment that there are two species of Katipo is by supposing he must have 
taken the male and female for distinct species, and that by the term 
"red spider" he must have meant " spider with a red spot." 

As for the mistake Dr. Wright makes in saying that there is an in- 
land species that inhabits gardens and spins a '^slight web," it is easily 
accounted for. Before Dr. Wright came to New Zealand the natives 
were more industrious (t. e., they had mpre slaves), and they nsed to con- 
vey many canoe loads of sea-shells and sand far inland to form beds for 
the Kumera^ or sweet potato. When 1 first saw these beds in deserted 
gardens, I was told the sea had left them there, but geological reasons 
did not bear the idea out, and I soon found the natives had transported 
them for the Kumera beds. My further doubts, as to whether the mol- 
lusk had been brought in them, for manure, were settled by the pres- 
ence of the Katipo, which was proof of the shells having been dry and 
brought from above high-water mark. In these days before the Pheas- 
ant and some other birds were imported, the coast was full of the spiders, 
the natives used to burn the grass before sleeping on it, and when they 
removed the shells, large numbers of spiders were transported with 
them. This accounts for the majority of cases of persons bitten by Kati- 
poes being native women and old women, because the work of the Kumera 
beds generally falls to them. And moreover the most fatal cases are in 
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summer, because at that season the old women are constantly engaged 
picking off the larvse of the Bind- weed Hawk-moth {Sphinx convolvuli). 
Eemoved from the shore the Katiix) seems even more venomous than in 
its native habitat, and the Maories will burn down a house and all that 
is in it where a person has been bitten, if they do not find the spider, 
sooner than let it escape, because they think that upon tliis depends the 
recovery of the sufferer. As for the " thin web,'' the spiders on the 
beach weave the same web, and even those packed by me for Washing- 
ton had done so before the box as fastened down and they were capt- 
ured on the seashore. 

The poison is generally treated as a narcotic, with stimulants, but it 
seems peculiar that no one ever seems to press a ring over the fresh- 
made wound to keep the poison from spreading. To give some idea of 
the effects and nature of the poison, I will condense a few cases out of 
a great many kindly sent to me, for some of the best of which I have 
to thank Mr. Urquhart, and, to save repetition, I may as well say that 
I select only those upon reliable evidence, and where the sufferer was 
in good health and condition at the time, also ^here the Katipo was 
recognized. 

Mr. Kingj of Waimate : Bitten in the leg; violent pain; considerable 
swelling and inflammation; treatment, hot vinegar; lasted three hours; 
imputes cure to having been driven into great and sudden excitement 
from other causes. 

The Bev. Mr. Mathews: Bitten on the shoulder; great pain; punct- 
ured .wound; slight swelling ; .inflamed 3 inches around : had to walk 
sharply for 20 miles ; dull, heavy pain for three days. 

Archdeacon Clarke and party: Bitten by a brood of very young Kati- 
poes ; great irritation for some hours. 

Captain Burleigh : Twice bitten, arm and shoulder • great irritation 
and rash on neck and head for some hours. 

Dr. Shortland, one of our oldest and most esteemed settlers, gives 
cases as far back as 1842, from which I select. 

Particularly powerful, healthy young man, bitten on the leg, brought 
in dying condition ; wound like that of a large flea; intense pains all 
OYfiT the body for twelve hours, then violent pains in the soles of the feet ; 
in violent perspiration all the time ; all the body covered with a rash 
like the measles; skin all came off; ammonia injected into the wound ; 
large dose of brandy ; duration of illness not given. 

Another case: Wound 'Hike the bite of a sand-fly,'' intense cold and 
shivering for three days ; great difficulty in keeping up the pulse; vio 
lent "pins and needles" all over the body; profuse perspiration; 
swelling not great ; violent pains lasted a week ; weak and depressed 
for *' a long time after." 

Case of a Maori woman bitten on the thigh whilst tending Kumera 
beds: No better means being at hand sweet oil used and recovered in 
three days; at first seemed to be dying. 
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Dr. ShortlaDd adds that he has often placed Katipoes on his hand, of 
both sexes and all ages, and never was bitten, from which he infers 
that they do not bite unless hurt. There is a case given by Dr. Trim- 
nell, on the authority of the resident magistrate of Il^elson (Mr. Bishop), 
of the death of a child. The fact is beyond doubt, but the particulars 
are not giveu. 

The Rev. Mr. Meek gives a very circumstantial accou of his son's 
case, and, as it is a curious one, I may here state that the reverend 
gentleman's word is beyond doubt. Dr. Mohbeer was also in attend- 
ance. It must be severely condensed. Bite on shoulder, " excruciating" 
pain 'y pain found its way down to the groins, then up the spine and 
into arms and chest ; moaned with pain day and night ; patient very 
strong and healthy young man. " I never saw any one in such agony 
in all my life"; veins very much swelled; wound punctured, ammonia 
injected, turnip poultice applied ; " when removed, quantity of black 
matter exuded; when legs rubbed, quantity of inky-black fluid emitted ;" 
severe pains lasted three or four days; depression not over after a 
month ; treated with frequent doses of brandy. 

Mr. Meek adds that fatal cases are frequent amongst the natives in 
his district. Besides these I have many other similar cases, and 
amongst those that have not been published otherwise are one of a girl 
and one of an old man suffeiing severely, much in the same way; am- 
monia and spirits were used and recovery took place in about a week. 
One case of a boy is recorded who did not recover for many months^ and 
never perfectly. Several there are of women bitten in the legs and abdo- 
men, seized with cold and shivering and suffering great pains generally 
for three or four days, and then takii>g a mouth to recover, and there is 
one of a woman which proved fatal, and another of another woman who, 
brought in apparently dying, was taken with the usual symptoms of nar- 
cotic poisoning, but who recovered, although treated with nothing but 
doses of laudanum. I must say, however, that from my knowledge of 
natives, some of the primary symptoms are not improbably cansei? by 
intense fear, as they have a terrible dread of the Katipo; but this ob- 
servation would not apply to the white man. 



A CATERPILLAE DAMAGIHO THE CORK-TREE. 

We learn in a roundabout way (through the Consular Report of the 
Province of Victoria) that the cork-tree in the Province of Cataluna, 
District of Gerona, Spain, has recently been suffering from the attacks 
of an undetermined larva, which in a few days strips a tree of its leaves, 
giving it the appearance of having been burnt. The caterpillar first 
made its appearance in the woods of Llagostera in 1886, and has rapidly 
increased in numbers. It is described as being of the size of the silk 
worm, of a dark gray color, and covered with down, and to produce 
** small white butterflies." 
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ANOTHER 8TSAWBERBT SAW-FLT.* 

MoHoaiegia ignota (Nor.).t 
* By F. W. Malley, ChaoipaigD, Ills. 




Fia. 22.~MoK06TBoiA lONOTA : a, egg ; b. blisters containing eggs ; e, blisters from which lanrn hare 
iasaed • d, d, yoong larviB ; /, fall grown larva ; g, cocoon containing larva (natural size) ; A, shows g 
enlarged ; », adnlt female -, jj, ventral and lateral view of abdomen of female ; k, saw ; I, labium and 
labial i>alpi ; m,mazill»and maxillary palpi; n, mandibles; o, ventral view of embryo after segmen- 
tation ; p, embryo, lateral vi;w, ventral sarface outermost : q, embryo, lateral view, ventral surface 
carving inward ; r, embryo, lateral view, ventral surface doubled upon itself, and showing beginnings 
of alimentary canal -. «, embryo, showing alimentary canal completed, eyespots, muscles of month- 
parts, &.C. (Drawn by the author.) 

The adnlts of this species iare black four- winged saw ^ies (Tenthredin- 
idcB)^ about .28 inch long. By displacing the wings, characteristic 
dull whitish spots are seen on the back of the abdomen. However, the 

* This article is a brief extract, giving the more important results of the study of the 
above-named species, and included in a Thesis prepared for the degree of Master of 
Science at the Iowa Agricultnral College, Ames, Iowa. 

iSelandria ignota (Nor.)* Trans Am. Ent. Soc., I, page 257. 

Monostegia ignota (Nor.). Cresson's Synopsis N. Am. Hymen., page 162. 
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casual observer who depends ou this character alone is liable to be mis- 
led, as there is another species of saw-fly Harpiphorus mcbculatus (Nor.)t 
closely resembling it, and having similar markings ou the back of the 
abdomen. The most certain method of distinguishing the two species 
is to note the number of submarginal cells in the fore wings, M. ignota 
having four, and H. maculatus only three. 

The larvae of M. ignota have infested the strawberry beds on the col- 
lege grounds for several years, feeding on the leaves, and would, if 
numerous enough, threaten the crop. This has not been the case here, 
but reports from other parts of the State say that ^' the worms are sim- 
ply ruining our plants." Drawings of this species in all its stages are 
given in Fig. 22. 

Adult saw-flies of this new strawberry pest were found depositing 
eggs from the 1st to 25th of April, the period of greatest deposi- 
tion being from the 10th to 20th. Adult females were captured, con- 
fined, and eggs obtained that have furnished larvse which have been 
carried through all the larval stages and their habits studied in con- 
nection with observations in the field. The eggs are deposited singly 
on the under side of the leaf, just beneath the epidermis. ' In no case 
were the eggs found deposited in the petiole of the leaf as is said to be 
the habit in H. maeulatus^ but frequently alongside or in the angle be- 
tween two veins ; seldom more than three or four eggs are found de- 
posited in a single leaflet. 

When first deposited the eggs (Fig. 22a) are pure white, tax>ering 
towards both ends, one side slightly concave, the other quite convex; 
are .476"" wide by .875"" long. The point of deposition can hardly 
be seen at first, but the swelling of the eggs, due to the developing 
embryo, causes light-colored blisters of 0.5-.75 by .75-1"™ in size. Dur- 
ing embryonic development the transverse diameter of the egg is doubled 
or trebled, lengthens about one diameter but does not thicken much. 
In Fig. 22 are shown a few of the more important changes taking place 
during the embryonic growth of the larvse. Its embryology has been 
traced in detail, but only a suggestive outline can here be given. 

First Segmentation of the yolk and partial differentiation of the 
anterior and posterior embryo lobes. Fig. 22 o. 

Second. Division of the anterior lobes and the differentiation of the 
ventral surface which at this stage occupies the outer circumference. 

Third. The folding of the embryo upon its ventral surface and the 
differentiation of the two lower anterior lobes. Fig. 22r. 

Fourth. Beginnings of the alimentary canal; anteriorly, the cesopha- 
gus; posteriorly, the rectum and colon. Fig. 22 r. 

Fifth. Continued development, forming the remainder of the aliment- 
ary canal; appearance of the eye-spots and muscles of the head and 
mouth parts. Fig. 22«. 



tEmphytua maculatua (Nor.). Bo3t. Proc. VIII. 1861, pages I.'^T, 158. Trars. Am. 
£nt. Soc, I, page 232. 

Earpipkorua maculattu CNor. ). Greason's Synopsis N. Am. Hymen., page 160. 



139 

ISia^h. Division of the outer wall into distinct segments and hatching 
of the embryo. 

When ready to issue the young larvse eat a small hole through the 
inclosing epidermis and emerge. At first they are slender 22-footed 
slugs; bodies white, translucent, much wrinkled; granular; 2-2.3°*°^ 
long; upper part of the head cream colored; claws of the pectoral legs, 
eyesylabrum, mandibles, brown; remaining mouth parts, whitish brown; 
ring around the eyes black. The young worms begin their ravages at 
once, eating small holes through the leaves. After feeding six or seven 
days they pass through the first molt, are about one-half larger, the 
dorsal and lateral surfaces yellowish green, ventral surface pale. At 
each of the three succeeding molts, all of which occur within the next 
eight or ten days, the color is of a deeper green. The larvae when full 
grown are between .55 and .65 inch long. Head and mouth parts, claws, 
and first joints of the pectoral legs are of a more distinct brown; body 
a beautiful deep green, much wrinkled, with one dorsal and two lateral 
obscure blackish stripes. Anterior segments but slightly larger than 
the posterior ones. 

By the 1st of May the worms begin maturing and entering the earth, 
and by about the 1st of June all have entered the ground. Entering 
the earth to the depth of an inch or so, a frail earthen cocoon is formed, 
on the inside of which there is a thin silken lining. Larvae in cocoons 
formed May 1 have shrunk to one-half of their original length, but up 
to date (August 22) have not pupated. The shrunken larvae still retain 
their green color, but the stripes are more distinct, due no doubt to the 
fact that they have been crowded into about one-half their original 
length. 

As yet no second brood has been obtained. However, if the larvae 
should pupate and issue any time in August or forepart of September 
there would yet be time enough for oviposition, hatching of eggs, and 
maturing of larvae before frost would interfere. This question will soon 
be determined, and, indeed, will prove to be an interesting one, since 
there has been much confusion and controversy as to the number of 
broods of the old pest, H. maculatus. It seems barely possible that the 
two species have infested the same beds and have been confused with 
each other in some of the observations made. It is hoped that, with 
our present knowledge of the species, a further study of them in their 
respective localities will determine questionable points. In this local- 
ity there is slight evidence that both species are present. The evidence 
is very slight, however, in that no adults of H. maculatus were capt- 
ured, and but one immature larva in one hundred alcoholic specimens 
bears the unmistakable markings on the head which characterize the 
larvae of that species. (See Fig. 23 for comparison of the heads of the 
larvae of M. ignota and H. maculatMS.) 

Numerous specimens of the adults ofM. ignota were examined, neuration 
of the wings especially noted, and no variation found. Some slight varia- 
9250— No. 5 2 
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tion in the size of adnlts and depth of coloring of the legs was discovered. 
It was also found that the description of Monostegia obscurata Cress, ap- 
plied very closely, and accordingly specimens of adnlts were sent to 
Mr. £. T. Cresson, Philadelphia, Pa., for comparison and determination. 
His reply was that ^^ your specimens seem to agree with Selandriaignota 
Nor. As to 8. obscurata, I think on an examination of more abundant 
material it will prove to be the same as ignotaP Also, ^' I would not 
like to say that your Selandria is a new species without an examination 
of a larger series of ignota than we have in our collection." Hence the 
best that can be done at present is to say that the species is Monostegia 
ignota (Nor.). 





Fio. 23.-0, head of larva of Monottegia ign/ota (Nor.) ; I and c, firont aod aide view of head otHarpi- 
phortu maaiUUut. (Drawn bj- the anther.) 

As to the geographical distribution of this species, little can be said 
just now. Among the specimens from which Norton described Jf. ignota 
was one from Illinois, and M, obscurata was described by Cresson from 
material collected in Colorado. 

The period of greatest abundance of the worms is from about the 25th 
of April to 5th of May, though they begin appearing about the middle 
of April. Hence most of the worms have hatched before the vines are 
well in bloom, feed, mature, and again disappear by the last of May, 
before much fruit has ripened. It will therefore be perfectly safe to apply 
any of the arsenical poisons, with great efficiency, as early as April 20 
to 25, and with comparative safety about the Ist of May. 

Of the insect enemies preying upon the worms, Coriscus ferus was 
found to be very bene&cial indeed. No parasites have as yet been 
reared. 

In conclusion, I could not honorably fail to give due credit to and 
acknowledge the needed guidance and instruction of my kind and 
worthy instructor. Prof. Herbert Osborn, without whose suggestions 
and friendly criticisms of the work while in progress it must have been 
less accurate and complete. To ?rof. F. M. Webster for ^< genuine H. 
maculatus larvae," and to Mr. E. T. Cresson for determination of speci- 
mens sent him, I wish to tender my sincere thanks. 
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PAGinC COAST WORK OF THE DIVI8I0H OF EVTOMOLOOT* 

By Prof. W. A. Henry, MadisoD, Wis. 

Several days were spent in company with Mr Goquillett, of Los An- 
geles, in visiting fruit farms at various points in that vicinity and not- 
ing the destructive effects of the white scale and red scale, and the ef- 
forts in progress to check their ravages. At Orange, in Orange County, 
the destruction of citrus trees by the red scale has been great, and 
only a few more years would suffice to leave that section without any such 
trees if remedies to check the destruction had not been put in operation 
the present season. The Santa Anna vine disease has destroyed most 
of the grape-vines, and every oran|;e orchard shows in a greater or less 
degree the attacks from the red scale. Every stage from thriftness to 
death itself was noted. In some orchards only the yellow-spotted char- 
acter of the leaves showed the presence of the scale just beginning its 
fatal work ; in others the ends of the branches were leafless and dead, 
the interior portions of the top yet carrying leaves, though little or no 
fruit Still other orchards had but the stumps of the orange trees left, 
all of the limbs to the size of one's arm having been killed by the scale 
and removed with the saw. From these stumps green shoots showed 
signs of life, and if care was given promised to renew the value of the 
orchard. The careless treatment of the land showed as plainly as the 
trees themselves the discouragement of the people. 

Usually an orange orchard in southern California receives the best 
of care, and the carefully-tilled soil lying loose without a weed in sight 
and as level as a floor delights the lover of thrift and good tillage. In 
many orchards weeds cover the ground and form thickets 5 or 6 feet 
high, so dense that a man can hardly get through them. The dead and 
dying orange trees among these weeds stand like monuments marking 
the deadly march of the insidious, insignificant, but wonderfully fatal 
scale. In company with Mr. Hamilton we visited the orchard in which 
Mr. Goquillett was conducting spraying experiments with resin-soap 
solutions. I will refer to these experiments again later on. We also 
visited many other groves in all stages of thrift and decay, from those 
bearing heavy crops to those with nothing but the stumps standing. It 
was very apparent that those who had fought this scale the most vig- 
orously, even though very imperfectly heretofore, are coming out the 
best in the end, and that those who early gave up and neglected their 
orchards will suffer far the most heavily. One orchard near the Cali- 
fornia Central Railroad station, at Orange, of 850 seedling trees, showed 
the ends of the branches already dead, and there were scales enough on 
the leaves to so reduce the vitality of the trees the present season that 

'Extracted from a report submitted to the Secretary of Agriculture (see the special 
notes in this number, p. 125). 
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by next spring most of the trees woald have to be cat back to mere 
stamps. A few weeks before oar visit the owner placked up courage 
and sprayed the trees with the resin-soap compound in a very thorough 
and systematic manner, the whole operation costing for the 850 trees 
$200. We spent an hour in observing the effects of the wash, and es- 
timated that more than 95 per cent, of the scale had been destroyed, 
while not one leaf in ten thousand had been injured in the least by the 
wash. Mr. Hamilton informed us that resin was now being brought to 
Orange by the car-load for the purpose of making the resin soap. For 
the first time people are really taking heart, and were going at their 
orchards in dead earnest to make them profitable once more. The plow 
had been set to work to reduce the weeds and bring back the old-time 
thrift in many cases, though some orchards were yet as desolate as ever. 
Before speaking further in regard to remedies for the red scale, the de- 
struction of the cottony-cushion scale should be noted. 

In studying this insect we first visited the place of Mr. William Niles, 
in Los Angeles, where the <Mady-bug^ {Vedalia cardinalis) was being 
propagated by the county insect commission for dissemination among 
the orange groves infested with the cottony cashion or white scale. We 
found five orange trees standing about 18 feet high inclosed by walls of 
cheap muslin supported by a light frame- work of wood. The orange 
trees inside this canvas covering had originally been covered with the 
white scale, .but the Vedalia which had been placed on these trees were 
rapidly consuming the last of the pests. Entering one of these canvas 
houses we found the Vedalia, both larvae and adults, busy consuming 
the scale; here and there on the canvas were the beetles endeavoring to 
escax>e to other trees. These insectaries were in charge of Mr. Kirche- 
val, one of the county insect commissioners, who kept a record of the 
distribation of the beetle. It was indeed a most interesting sight to see 
the people come, singly and in groupes, with pill-boxes, spool-cotton 
boxes, or some sort of receptacle in which to place the Vedalias. On ap- 
plication they were allowed within the insectaries and each was per- 
mitted to help himself to the beetles, which were placed in the boxes 
and carried away to be placed on trees and vines infested by the 
white scale at their homes. Mr. Kircheval kept a record of the parties 
and the number of beetles carried off. The number coming for the Ve- 
dalia was surprisingly large— scores in a day — and each secured at least 
a few of the helpful beetles. That the supply should hold out under 
such a drain was a great surprise, and speaks better than words the ra- 
pidity with which the Vedalia multiplies when there are scale insects 
enough to nurture the young. 

We visited other points : Lamanda Park, Santa Anita, Sierra Madre 
Villa, Pasadena, etc. At the time of our visit to Sierra Madre Villa, 
August 23, the white scale had already disappeared before the Vedalia. 
At Santa Anita, the ranch of Mr. E. J. Baldwin, we examined a 350- 
acre orange orchard, in which the white scale had started a most de- 
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stroctive coarse. Mr. Baldwin began an equally vigorous defense, 
going personally into the orchard and superintending the work of fight- 
ing the white scale. There was every sign, however, that the scale was 
going to be the victor. Some of the trees were almost ruined by the 
severity of the application made. Happily, before the pest had gone 
far in ita work, the Vedalia was heard from, and Mr. Baldwin secured 
a number, which were placed in the hands of one man specially detailed 
to look after its welfare. This individual spent six weeks in colonizing 
the Vedalia in various parts of the orchard. After that time a careful 
examination showed the superintendent that the work of colonizing was 
so complete that further effort in that line was unprofitable. It was 
predicted at the time of our visit that a few weeks more would leave the 
orchard entirely free from the white scale. At Chapman's we found 
the citrus orchard, formerly so famous, entering the death stages fix)m 
the white scale, which was now fortunately being so effectually checked. 
At Pasadena, on the grounds of Prof. EzraCarr, we found that some of 
the shrubbery had been seriously injured by the white scale, but thanks 
to the Vedalia, not a single pest was alive at the time of our visit Mrs. 
Jennie Oarr pronounced the Vedalia <^ a miracle in entomology." 

A word in relation to the grand work of the Department in the intro- 
duction of this one predaceous insect. Without doubt it is the best 
stroke ever made by the Agricultural Department at Washington. 
Doubtless other efforts have been productive of greater good, but they 
were of such character that the people could not clearly see and appre- 
ciate the benefits, so that the Department did not receive the credit it 
deserved. Here is the finest illustration possible of the value of the 
Department to give people aid in time of distress. And the distress 
was very great indeed ; of all scale pests the white scale seems the most 
difficult to cope with, and had no remedy been found it would probably 
have destroyed the citrus industry of the State, for its spreading to 
every grove would probably be only a matter of time. It was the De- 
partment of Agriculture at Washington which introduced the Wash- 
ington navel orange into south California, and the Department has now 
given an effective remedy for the worst scale insect. The people will 
not soon forget these beneficial acts. 

At Sierra Madre Villa, in the orchard of W. D. Cogswell, a chalcid 
fly was found to be parasitic on what is there called the red scale. In 
company with the county insect commissioners and Mr. Coqnillett we 
visited this orchard.. It is quite evident that the so-called red scale of 
this orchard has been greatly checked and may yet be entirely destroyed 
by the chalcid. At E. J. Baldwin's the commission also found the same 
scale being destroyed by tiie same parasite. In this case each parasite 
destroys but a single insect, and the commissioners were very solicitous 
and also skeptical as to its ability to rapidly destroy the red scale. 
Furthermore, they questioned whether the chalcid would destroy the 
true red scale, as they did not believe that the scale on the orchards 
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mentioned was identical with that aboat Orange. The Yedaiia has 
brought the people a simple, rapid, and effective remedy for the white 
scale, and the commission was very solicitoas lest the people shoald 
give up the use of washes for the red scale and wait for the spread 
of the chalcid parasite. If the parasite should multiply but slowly, 
which seems probable, the red scale would be enabled to spread and do 
great harm before overtaken. It is of the highest importance, at this 
time, that a constant fight against this scale should be made, and there 
should be no halting, even if imperfect means of holding the pest in 
check are only at hand. 

I carefully examined the experiments conducted by Mr. Goquillett 
with resin washes, and consider that he has used excellent judgment 
in the manner in which he has conducted them. I think he plans his 
spraying experiments carefully and with good judgment, and carries 
them through with thoroughness to the end. 

It seems to me of the highest importance that experiments with 
washes be prosecuted, and that the great advance of the last year be 
followed up vigorously. With the resin washes for the red sbale, and 
the Yedaiia for the white scale, the citrus industry will again move 
forward and people have the confidence in it of former days. 



GICIVDELA LIMBATA Say. 
By Lawrence Bruner. 

Recently, while walking over the sand-hills lying to the south of the 
Dismal Biver in Thomas County, Nebr., I found 
a few specimens of Say's Cidndela limbata. This 
very interesting beetle is, so far as I am at present 
aware, confined to the sand-hill region of central 
and northern Nebraska. In this region it is also 
restricted in its distribution to certain peculiar 
localities. 

The species was first observed by me on the 
afternoon of the 11th of July, at about 6 o'clock 
p. m., while walking through a large "blow-out," 
two sides of which were almost perpendicular, 
while the others were sloping and composed en- 
tirely of loose white sand. Three of the beetles 
were taken, two of them in coitu. 

The next day until 2 p. m. was spent in looking 
for more of them. In all two dozen specimens 
were taken— every one of them in "blow-outs" 
Pio. 24. -ciciNDELA LiM- of a Similar type to that in which the first were 
BATA-eniarged. (Original.) ^q^j^^ ^^ ^^ ^j^ih ouc or morc nearly perpendicular 
sides and in which little or no vegetation occurred. 
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In habits this tiger beetle resembles Cieindela lecontei so .ar as the 
ran and flight are conoemed. It is not so active an insect as some 
others of the sandy-soil frequenters, nor does it run or fly as quickly 
as they, no doubt depending more or less npon its color for protection. 
But little variation is noticeable in the markings of the different indi- 
viduals ; in fact, the few specimens taken tend to show a much more 
pertinent adherence to a typical pattern in this respect than is usually 
the case with the species of the genus. C. lepida^ C.formosaj (J. ventistaj 
and C. puncttdata were also taken in similar places. Of these latter 
the C. lepida alone was restricted to the bare white sands of blow-outs 
of considerable size, while the other three were also to be encountered, 
away from these locations indiscriminately among the sand-hills. 

The larval burrows of limbata are evidently placed in the somewhat 
solid upright banks upon the sides of the larger << blow-outs." Of these 
burrows none were seen that could be definitely said to belong to this 
beetle, although some search was made for them. Evidently the season 
was too early for them. My reason for thinking that the larv» are to be 
found here is that the parent beetles are most frequently seen about 
these banks when in ooiiu ; and also because the material composing 
the walls of these << blow-outs" is too fragile and loose at every other 
point save here tor sustaining the burrows. 



EXTRACTS FROM OOBBESPOHSEHCB. 

Injury by Xyleboms dlspar in Bngland. 

The beetle which is considered one of the rarest of the British Coleoptera, the Xy- 
lebonu dispar Fabr. (formerly known as Bostriehus or Apate) has appeared in snch 
great numbers in plam wood in the frnit grounds at Toddington, near Cheltenham, as 
to be doing yery serioas iiynry. I fonnd on anatomizing the injured small branches 
that one of the galleries which the horde of beetles (packed as closely as they can be) 
forms or enlarges passes aboat two-thirds round in the wood more or less deeply be- 
neath the bark, whilst another of the tunnels, likewise occupied with its closely-packed 
procession of beetles, was in possession of about 2 inches of pith, so that the rapid 
destmctoin of the tree was fully accounted for. The attack appears, as far as I see, 
to disappear usually very rapidly ; but I am advising burning to make sure. This 
disappearance I conjecture may arise from excessiye rarity of the male of this spe- 
cies; amongst about 60 females which I extracted from the tunnels I fonnd only 
one male. * • * — [Eleanor A. Ormerod, Torrington House, St. Albans, England, 
August 22, 1889. 

Insect Peota in Colorado in 1889. 

Here is a short summary of the insect pests in Colorado for 1889, so far as they 
have come under my notice : 

There has been considerable immunity from the attacks of insects in Colorado this 
year, so far as I can learn. Neither Euryereon nor CaloptenuB have molested in this 
section, at any rate. Warble-flies {Hjfpodenna h<ms DeG ) have been complained of 
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in some parts, and Chrysops and Culex have been troablesome asosual in Wet Mount- 
ain Valley. Mr. H. G. Smithy jr., has Bent Anthomyia frra««to<F from Denver, with a 
note that it injared tarnips ; and earlier in the year the same crop at Denver was re- 
ported to suffer from the attacks of Phylloiretapusilla Horn, specimens of which were 
sent. In Wet Mountain Valley P. pusilla is common, but seems to confine itself to 
wild plants. Aphis hrtueicw has been complained of in some parts as injuring cab- 
bages. Carpocapsa pomonella is apparently well established and destructive in south- 
ern Colorado, to judge from apples in the market, though it is not so injurious here 
as it has been in other parts of America. 

Of Orthoptera, Mr. W. P. Lowe has sent Diapheramera from Pueblo County, but it 
seems to be rare. The sparrow-hawk does excellent service in keeping down Ortho- 
ptera. One shot on the Sangre de Cristo Range had its stomach full of what appeared 
to be Camnula pellucida var. obionaf and one from Pueblo County had remains of Jna- 
brua in its stomach. 

Musoa domeeUoa ranks as a first-class nuisance in Wet Mountain Valley, swarming 
in houses and getting into everything. A blow-fly {Lucilia) is a great pest in the 
earlier part of the year. 

Helioihis armigera is abundant in Custer County, but apparently harmless. 

Jgrotis saucia is also common. 

A box of crackers from Denver was found badly infested with small larvse, almost 
certainly of a species of EphesHa.—lTheo. D. A. Cockerell, Westoliffe, Custer County, 
Colo., Octobers, 1889. 

Spraying for Black Scale in California. 

* * " Since I wrote you last I have taken up the study of scale insects— not 
very scientifically^ but in an extremely practical and disagreeable way — that is, ex- 
perimenting with a solution for their destruction and the disinfecting of orchards on 
contract. I have already sprayed and contracted to spray over half the orchards in 
the country, and people have actually begun to consider me an authority on *'bngs." 
* * * I only took up the subject with the view of clearing our own orchard, and 
I did it. There is a little satisfaction in clearing black scales off an orchard so black 
and covered with scales that yon can scarcely see wood or leaves, and the fruit so 
smutty it has to be scrubbed before you can market it — and that is the condition of 
some of the orchards close to the sea. I have a good machine, one I built myself (I 
could not buy one large enough), but am not satisfied with it. I believe a small 
petroleum engine might be made to do the pumping cheaper and better than a man. 
It is a powerful force-pump, mounted on a sheet-iron tank, on a wagon, and has four 
sprays on the ends of 8-foot rods ; so it takes six men to keep it going. * * * — [Har- 
vey C. Stiles, Helix, San Diego County, Cal., September 26, 1889. 

The Australian Ladybird in Ne^w Zealand. 

I have been searching closely in places where Icerya were and where they were de^ 
voured by swarms of these beetles, and I can not find a trace of them in any stage. 
The specimens I brought here with me refused every scale insect I could find and 
every aphide, and they all died of starvation except those I turned loose, and these I 
can not find now. At first I thought tLey would eat C. cacti, but they merely tasted 
it. It is very likely these beetles came over from Australia in the ovisacs, as we im- 
port a good many trees from thence; and, if so, it would account for two things: 
First (as but few would come in that way), for their being so long in gaining head 
against their prey, and, second, for their existence in districts only, many districts 
having imported independently of the others. Bat what is occupying me just now 
IS not being able to find what else they feed upon, and Mr. Koebele now repeats what 
he told me in Auckland, that he found them feeding upon Icerya and nothing else. 
I think you will find that Icerya will not be easily eradicated altogether, and will 
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oocasionally break ont again in places, and if these beetles, whose extraordinary ra- 
pacity can not long be supported by loerya, can eat nothing else, they must die ont; 
and then the pest will again gain head. I would, therefore, take great care of your 
Lestophonns, which, although slow, is sure, and has done untold good in Australia, 
besides haying the advantage of living upon other hosts. These, together with your 
own native parasites, may yet be of great service to yon, and quite able to keep Icerya 
in check after the beetle has reduced it to a minimum. —f^ Allan Wight, Te Komata, 
Paeroa, Auckland, New Zealand. 

A Mnaaum Pest attacking Horn Spoons. 

I mail you to-day an insect which is destroying our horn scoops, siK>ons, combs, 
etc., in the drug store. I also inclose a piece of horn scoop upon which the insect has 
been feeding. Will you be so kind as to inform me wha^ the insect is, by what means 
to get rid of it, etc.? ' * • —[J. P. Brashears, Fort Worth, Tex., October 3, 1889. 

Reply. — • • • xhe insect in question is Anikrenw variusj one of the common 
museum pests. This insect feeds upon almost any dry animal substance, museums 
beiug especially subject to its attacks. It has also been reported as feeding on whale- 
bone. Bisulphide of carbon will destroy it in all stages, and if your goods are in a 
comparatively tight show-case or box, this Hubstance can be used easily and with 
good results. The odor of camphor or naphthaline will probably prevent their at- 
tacking non-infested material, and these substances are, especially the latter, con- 
stantly being employed in museums for this purpose. — [October 9, 1889.] 

Some Notes from England. 

C, deBtructor has certainly spread over a more extended area this year, so far as can 
be judged by reports, and I only note those (except from qualified observers) that are 
accompanied by corroborative specimens. But, withal, the ii^ury does not seem (ex- 
cepting in the case of one field) to be of importance. 

Specimens of what I think may prove to be attack of Diplo9i9 egue$iris Wagner, 
have been sent me, but the very peculiar "saddle-like'' growths consequent on the 
larval injuries were on barley stems not wheat, so until we make some advance or 
rear the imago I can not feel sure that we have the true ** Sattlemarke." 

The Pulvinaria rihuia Signoret, is a newly observed trouble to Bihes in this coun- 
try so far as identification goes, but appears to have been here in one, possibly two 
localities for a few years. * * '—[Eleanor A. Ormerod, St. Albans, England, Sep- 
tember, 1889. 

A Note on the Lady-bird Parasite. 

To-day while re-reading some of the articles which appeared in **In9eoi ZAfe" (Vol. 
I), I was interested in the one on page 101 et seg., entitled ''A Lady-bird Parasite," 
M it called to mind a similar observation made by me in 1885. During a part of that 
year I assisted Professor Forbes, and transmitted to him in my report in substance 
the following: " May 29: Attached to the underside of a clover leaf was observed a 
small oocoon, possibly one-fourth of an inch long. Upon this cocoon a Lady-bird 
(Megilla maoulaia DeG.) was found apparently watching the cocoon. The beetle 
remained in the same position until death came to her relief a day or two after the 
imago appeared, which occurred June 5." As this was the same beetle observed 
by you, and as your illustration represents the appearance exactly as observed by 
me I presume that the observations were parallel, though I did not carefully study 
the parasite, having only a very poor microscope.— [F. W. Goding, Rutland, 111., 
October 10, 1889. 

Nesara puncturing Bean Buds. 

Yours received relating to the insect described as Nezara liilarit. I have closely 
observed tbe habits of it since, and think I can not be mistaken when I say that this 
particular insect has abandoned its predatory habits and taken to a vegetable diet. 
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I send herewith another batch, t hinking yon will be able to tell by dissecting that 
he is filled with the jaices of the bean; yon can distinctly smell the bean odor. In 
addition you will discoyer a su cker, which he keeps closed against his under body* 
In his operation of feeding he lowers it with an apparent joint like the elbow ; this is 
straightened as it is inserted into either the base of the bean flower or into the tender 
pods. While working on the young bnds or flowers he goes from one to another, not 
satisfying himself until he has exhausted a good many ; he seems yery greedy. 
* * *— [Qeorge O. Curtiss, Brooks, Stafford County, Va., September 30, 1889. 

Reply. —** * * The insect in question is a common plant bng, probably Nezara 
kilari$. The species can not be certainly determined in the absence of adult speci- 
mens. This insect is ordinarily predaceous and feeds on other insects, but it is also 
known to feed on the Juice s of plants. It has been found puncturing the pods of the 
Trumpet Creeper in a manner yery similar to your description of its work on bean 
pods. It may, therefore, be a question whether the damage it thus causes to plants 
is not greater than the benefit deriyed from its feeding on and destroying the larva 
of other insects. An application of kerosene emulsion will probably be effective 
against it.— [October 1, 1889.] 

Beetles in a Pin-cnshioiL 

I send yon by mail a sample of the bugs found in the pin-cushion at Phenix. The 
facts were as stated in the paper which you read. The bug is one of the smallest, 
but the only one which I could get.— [D. O. King, M. D., Pontiac, R. I.. July 8, 
1889, to H. R. Storer, M. D., Newport, R. L 

" In the Phenix House a guest was entertained the other night who in the morning 
averred that the room he occupied was haunted. This he told the host, who made a 
cursory answer. But the guest went on to explain how the haunts and bogies plagued 
him. He said they were scratching their hands over everything around the dressing- 
case, and kept him awake the greater part of the night. The host and hostess went 
to investigate. Sure enough, there wau the scratching, sharp noise, without ceasing. 
It seemed to come from a large toilet cushion on the dressing-case, but there was not 
a break or crack in its satin coyering. So certainly did the noise proceed from the 
interior of the cushion that it was ripped open, and from its inner covering of cotton 
cloth the filling was shaken. It was filled with coarse shorts, such as used in stables 
for feed, and from this tumbled and rolled dozens of black bugs, known as ' snapping 
bugs' of an inch long. These were what had made the scratching noises as they 
crawled about against the lining of the cushion. The cushion had been made about 
four years ago, and as it had neyer been opened the insects must have germinated in 
the grain."— [Pr<WMl«ic6 Journal, July 3, 1889. 

The inclosed history, with specimens (living), may interest you. I was suf- 
ficiently amused by the newspaper jotting to request my friend, Dr. King, of War- 
wick, who lives in the locality indicated, to look the matter up. He seemed to 
think, with the people in question, that the case was one of prolonged gestation and 
artificial delivery, while I am inclined to think that there must haye been some mi- 
nute opening in the cushion which escaped notice. — [H. R. Storer, president Newport 
Natural History Society, Newport, R. I., July 12, 1889. 

Reply. — ^The specimen which you send is the adult beetle of the common meal- 
worm {Tenebrio molitor). The story as given in the newspaper clipping is not un- 
reasonable and the shorts used as filling for the pin-cushion may have contained the 
eggs of the beetle when the cushion was originally made. The larvae developed in 
the shorts and transformed to beetles, and there is no reason why several generations 
might not have lived in the cushion, providing there was sufficient food.— [July 19, 
1889.] 

Texan Digger Wasp. 

I send yon to-day box with specimens by mail. One of them is a large insect of, I 
presume, the Hornet species which I received in a damaged condition. — [J. F. Wie- 
landy, Springer, N. Mex., September 26, 1889. 
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Rbplt.— • • • The speoimens last sent are the large Texan Digger Wasp or 
Hornet (Pepsia farmo$a), one of the largest and most showy of the fossorial or sand 
wasps. It is commonly known as the Tarantula-killer and is reported to attack that 
enormous spider, Mygale henttii, stinging it and inserting an egg in its body, after 
which the spider is introduced into a hole or nest in the sand some 5 inches deep. 
The wasps emerge in June and are common until Fall. It is a southwestern species 
but occurs as far north and east as central Kansas at least. There is a full illustrated 
account of it in Vol. I of the old American EntomologisU * * *.^[October 2, 1889.] 

Abundanoe of Datana angnali. 

I wish to call the attention of the Department to a new and very destmctiTe spe- 
cies of caterpillar — at least new to us. As nearly as I can ascertain, this caterpillar 
made its appearance here about three years ago, but perhaps longer. It prefers for 
its abode hickory and walnut shade trees in pasture fields, meadows, and grain fields ; 
and I believe also apple trees. When they have once taken possession of a tree they 
never quit it so long as the semblance of a green Ie»f remains upon that tree. They 
leave not a skeleton leaf, as does the well-known orchard caterpillar. The petiole and 
a portion of the axis or mid vein is all that remains to show that a leaf once existed 
there, whether simple or compound. I have been observing this pest with a view to 
ascertain some of its characteristios and habits, and experimenting as to the most 
effective means for its destruction. It is distinct fh>m the web caterpillar, in that it is 
large and more voracious. It does not spin a web, nor does it draw the leaves together, 
but devours them bodily, net, veins, and all, except as above stated, the petiole and 
the heavier portion of the axis. 

General Appearance. — In color it is dark purple, with four well marked white lines 
on each side ; the lowest being the heaviest, and the second f^om below being light- 
est, while the two uppermost lines are of about uniform size, and about half as wide 
as the lowest. Its head is black, and armed with powerful mandibles. It is partially 
covered with thin rows of white hair. 

Sue when full grown, — When full grown it is probably 6 centimeters in length and 
6 millimeters in diameter. Its body is now a little darker and its hair a little longer 
and whiter than in the young of 2 centimeters length. 

HabiU observed in fteding and Manner of iZepoM.— These caterpillars travel up the 
tree fh>m the ground, single file, each one leaving a thread behind it, which every 
other carefully follows doing likewise until all camp upon the same leaf until it is 
literally covered, and which they do not leave until there remains only a melancholy 
ruin, not having the semblance of a leaf, when they turn and follow back the thread 
to a point a foot or often several feet above the ground, where they pile upon each 
other like bees for repose, to the number of many thousands, and the bulk of a pint 
or more. They hold fast by the middle, turning the two extremities out. Several 
such bunches are often seen upon the body of the same tree. Just beneath the limb 
as it leaves the trunk of the tree is a favorite resting place of these very peculiar or- 
ganisms. When the leaves of one branch are devoured (and they usually select the 
lowest branches first), one of them strikes out in a new direction, laying his thread, 
which all the rest follow till they arrive in pastures new upon another branch; and 
so they go from branch to branch till not the semblance of a green leaf remains upon 
the tree. They have now completed their work — verified the teaching of Malthns. 
They retire to their camps for repose, where they perish for lack of more leaves to 
devour. Here their remains are bound together by an almost imperceptible fiber or 
thread, and are not dislodged by the peltings of hail or by winter storms. The crops 
of several years past are distinctly seen upon the trunks of the trees they have 
stripped of their foliage and of their glory. 

These caterpillars are rapidly increasing in numbers. In an adjoining county an 
entire orchard is reported as destitute of leaves as in midwinter. I have seen no ac- 
ooant of this new pest ; probably it has not been reported. I have never seen this 
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eaierpilUr elsewhere, and not here till thia je«r. It trmvels from one tree to another ; 
some trees in the same field may escape for seyeral years, bnt they will reach every 
tree in time. 

Meant applied for Ua DettmctUm. — Coal oil is promptly fatal to this pest. A few 
drops poored onto some of these colonies is speedily fiita!, especially if ignited. Bnt 
this is a yery slow means of destmction and dangerons to the life of the tree. I will 
try carbolic acid as less injnrions to the tree.— [A. D. Binkard, Pern, Miami County, 
Ind., Jnly23, 1889.] 

Rkplt. — • » • Ybe insect is one of the rarer of the forest caterpillars, and it 
consequently has been given no common name. Its scientific designation is Dataua 
angmaiL The caterpillar has long been know n to ns, and has been reared to the imago. 
It is a rather large, brown moth inconspicnonsly marked. The facts which yon give 
concerning its extraordinary abundance with yon are very interesting, and unless 
you have objections we shall be glad to publish a note on the subject. From yoor 
account these caterpillars will be very easy to kill by spraying with an arsenical 
mixtnxe.' [August l!i{, 1689.] 



8TBP8T0WAED6ABEVI8I0V0F CHAMBEB8' DTOEX, WITH VOTES 
AHD DSSCSIFnOVS OF HEW SPECIES. 

By Lord Walsixgham. 

IContinued from page V20 of Vol. J I.'} 

CBYPTOLECHld Z. AXD ITS ALLIES. 

The following tabulation may enable students fliore easily to assort and reoogniEe 
the species belonging to the genera noticed in this paper. It must be taken to apply 
especially to the North American forms as it is obvious that in dealing with a more 
extended geographical series many other divisions and subdivisions would be re- 
quired. 

A. Veins 7 and 8 of the fore-wings from a common stem ; 6 and 7 of the hind- wings 

separate and parallel. 

1. Veins 2 and 3 of the fore-wings adjacent at origin, =Cr!fptoleckia Z. 

2. Veins 2 and 3 of the fore- wings remote at origin. =Jfaefttaita Clem. 

B. Veins 7 and 8 of the fore- wings separate ; 6 and 7 of the hind- wings firom a common 

stem. 

1. Veins 2 and 3 of the fore-wings separate, =StenonM Z., and Menesta Clem. 

2. Veins 2 and 3 of the fore- wings from a point or from a common stem ; 4 very 

close, =Ide Chamb. 

CR7PTOLECHIA Z. 

—PeiloooraU, Clem. 
=iHagn0i Chamb. 

Chambers (Bull. U. S. 6. G. Snrv., IV, 84) rightly places his genus Hagno (equivalent 
to PsiloeoraiSj Clem.) in a section of the genus Cryptolechia. It is indeed similar in 
neuration, palpi, and antennae to Cryptolechia Btraminella, a Sonth African species de- 
scribed by Zeller (Handl. Kong. Svensk. Ak., 1852, 107), as the type of the genus then 
created. Zeller snbseqneDtly (Hor. See. Ent. Ross., XIII, 259) removed «lrasi«»r/fa to 
Hackimiay adopting Clemens' genus for a large section of the then extended genas 
Cryptolechia, bnt straminella differs from Machimia tentoriferella Clem, in the proxim- 
ity of veins 2 and 3 of the fore-wings, as in the case of PsilooorBie, which was distinctly 
pointed out by Clemens (Proc. Ac. Nat. 6c., Phil., XII, 212). Thus if we retain the 
name Cryptolechia for the original type straminellay and those species which coires- 
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pond to it, PHlooorsi9 mast be dropped as a syDonym and Machimia be retained for 
entoriferelfa Clem., and others in which vein 2 of the fore- wings is remote from vein 3. 

Cryptolechla querciceUa Clem. 

F9iJoo9r8iB querciceUa Clem. 
r^Depreeearia crjfptoleohiella Cbamb. 
=.Cr}fpiolech\a creseoneVa Chamb. 
—Ilagno faginella Chamb. 
=P»ilocoraia dubitatella Z. 

ChamberB himself (Bull. U. 8. G. O. Snrr., IV, 86) recognized the probability that 
the first four of these forms would turn out to be yarieties of one species, although a 
specimen of his C, ereesonella was sent for comparison with Clemens' type, at Phila- 
delphia, with the following result: ^'Mr.Cresson informs me that it is not Peilocorsie 
querciceUa Clem., which differs by having a rather broad, distinct, dusky border on 
the apical margin of the anterior wings, otherwise they look very similar.'' A good, 
fresh specimen has the dusky border plain and visible, a worn specimen scarcely 
shows it, but so far as I have seen, variation alone is sufficient to account for Mr. 
Cresson's opinion. 

Specimens received from Miss Murtfeldt (presumably the same as those referred to 
by Chambers, (1. c.,p. 84), as having been bred by Miss Murtfeldt and Professor Riley, 
in Missouri from Amkroeiaf and compared with the Texan specimen sent to Mr. 
Cresson), are now before me and are undoubtedly Clemens' species querciceUa, cor- 
responding with my specimen compared with his type in the collection of the Amer- 
ican Entomological Society at Philadelphia. Chambers (1. c, 85-86) thinks a speci- 
men identified by Zeller as querciceUa Clem, must be his creesoneUa . Zeller's specimen 
labelled "querciceUa" is in my cabinet, but it is not rightly identified; it is a dark 
form, not separable from reflexeUa Clem. 

I have seen the type of Pailocoreis dubitatella Z. (Hor. Soc. Ent. Ross., xiii, 262-3, 
1887) in Dr. Staudinger's collection. It is a pale variety of the true querciceUa Clem., 
with a slight transverse shade beyond the middle and the double dark line on the 
apical margin and cilia. 

Crjfptolechia obecletella Z. of which I have the type, is very like a small reftexellaf 
bnt shows no indication of the transverse darker strife on the fore wings. I should 
regard it as distinct for the present. It is darker than/nm^iMMa Z.(of which I have 
also the type), having none of the oohreous tint of that species, but the discal and 
marginal dots are very similar, although somewhat more pronounced. Further in- 
vestigation is required to clean np the life-history of these species. If one of them 
feeds on Ambrceia it seems improbable that this can be the species bred by Clemens 
from oak. Possibly the species I have from Miss Murtfeldt may not be the one re- 
ferred to by Chambers. 

Czyptoleohla reflexeUa Clem. 

Peilocoreie reJlexeUa Clem. = Cryptolechia qttercioella Z. 

ZeUer's collection contains a female of this species labeled Pailocareie querciceUa 
Clem., and it is evident that this is the specimen referred to by him (Ver. Z.-b. Ocs. 
Wien., XXIII, 242) when in describing oheoletella he remarks, ''Viel kleiner als quer- 
ctce/Ia." The species varies a good deal in size and in the distinctness of the distal 
and marginal spots. Apart from the color of the fore wings, which is distinctly darker 
and therefore less contrasted with the superficial speckled markings, the longer palpi, 
the darker color of the hind wings, and its lacking the distinct double blackish line 
in the cilia of the. fore wings appear to be th^ chief distingoishing characters by 
which to separate it from quer^eeUa Clem. 

A specimen from Dr. Riley bred from Birch (Betula sp. ?) is only to be distinguished 
from reflexeUa by its smaller size and shorter palpi, wherein it approaches dark varie- 
ties of querciceUa, I shall not venture to describe it as distinct. 
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Should an extended series of bred spec i mens of any of these darker forms estab- 
lish a reliable means of distinguishing them, it is yet possible that one of Chambers' 
names may be hereafter revived for this more probable variety. 

Cryptoleohla concolorella Bent. 

Mr. Bentenmiiller has lately pnblished (Ent. Am., iv, 30), a description nnder this 
name. He is probably right in referring it to this genas, but as he gives no descrip- 
tion of the neuration, or of the form of the wings, nor any details of structure it is 
impossible to place it correctly. 

8TKN0MA SCRLAEGERl Z., AND ITS ALLIES FROM THE UNITED STATES. 

Cryptoleckia schlaegeri was first described by Zeller in 1854, in the ninth volume of 
the Linnea £ntomologica, pages 372-3, and figured on Plate 3, Fig. 18 of the same 
volume. The description was taken from specimens of both sexes from New York in 
his own collection ; the bind wings are described as gray with whitish cilia. In the 
tenth volume of the same publication, pages 158-9, he supplements his description 
of the species, and compares it with the Mexican Cryptolechia /rontalia there described. 
Here he remarks that the hind wings of the /emale are usually whitish. He goes on 
to describe a variety of the same species from Georgia, " var. h, ^ parva, alis ant. 
breviusculis," in the King's Museum, at Berlin, of which he writes that the hind 
wings are lighter gray than in the male of var. a, but darker than in the female of 
that variety. A careful examination of about twenty specimens (including Zeller^N 
type) from various localities in the United States proves that at least two distinct 
forms exist. These two forms are easily separable by the shape of the uncus in the 
males, and usually by the color of the hind wings ; the commonest form having pale 
hind wings, especially in the $ — schlaegeri of Zeller— has the uncus simple, scarcely 
enlarged towards its apex and ending in an obtuse point (Fig. 25a). The other hav- 
ing dark cinereous hind wings in the ^ , has the uncus dilated and distinctly notched 
or furcate at the apex (Fig. 256). The form of the lateral claspers is approximately 
the same in both. 

r/^^^^^ The small variety (var. h. of Zeller's supplementary no- 
/^ tice) from Gfeorgia and Texas has the hind wings and simple 

/[ uncus of the true schlaegeri and is apparently nndistin- 

A guishable from it, except in size, since the markings on 

^ «. « -^ , - i\. , the anterior wings are subject to some variation in position 
Fig. 25.— Cbtptolechia , . , -^ , . . -,,.«,. 

BCHLAEOKBi; a. Uncus of the ^^^ intensity of coloring m specimens of all sizes. The 
commonform. b. Uncusofthe shorter ciliation of the antennsB, noticed by Zeller, is 
less common form. Enlarged scarcely more than proportionate to the reduced size of 
(original). each individual. 

C. frontalis is described as having the hind wings gray, but broader than in 
schlaegeri. So far, so good. It is noticeable that in the supposed form of schlaegeri^ 
described in Zeller's supplementary paper (Lin. Ent. x, pages 158-9) with paler hind 
wings (and simple uncus) there is considerable variation in the shape and position of 
vein 2 of the fore wings, both in the large variety (Zel tor's var. a) and in the small form 
(var. h of Zeller). In some specimens vein 2 arises from the same point as vein 3 and 
proceeds with a slight bend to the margin above the anal angle. In others it arises 
either from the same point as vein 3, or extremely close to it, and is abruptly bent 
backwards in the first instance before taking its ordinary direction. In others again 
this vein arises quite separate from vein 3, being more or less bent in it>s outward 
conrse; in one specimen before me, which is undistinguishable from Zeller's var. ft, 
these veins are separated at their origin by even a greater distance than that which 
separates veins 3 and 4, but this appears to be exceptional. 
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Stenoma leuoillana Z. 

SpecimenB in my ool lection, taken by Belfrage in Texas, agree very closely with 
Walker's type of the Nova Scotian algidella, but comparing it with a series of what I 
take to be Uucillana Z., it can only be regarded as a dark variety of the female of that 
species. I think it extremely doabtfnl whether Uucillana Z. is really distinct from the 
well-known sohlaegenf which varies sufficiently in size and color to connect it with 
this somewhat smaller and paler form. Indeed if I have rightly determined Zeller's 
Uucillana it would be imposible to draw the line between them in a lengthening series. 
Until an opportunity may occur for examining the type specimen in the Berlin Mu- 
seum, I prefer to err on the side of caution rather than to treat the name as a syn- 
onym. All my specimens of this smaller form have the uncus simple as in the true 
Mchlaegeri, 

Stenoma algidella Wlk. 

For the present I shall adopt the same course with regard to CryptoUchia algidella 
Wlk., which is probably also only a small form of 9ehU»egerif although occurring so far 
northward as Nova Scotia. Should the acquisition of further mi^rial enable me to 
express a more decided opinion the alteration can be made in the final revision of the 
index. 

Stenoma forcata sp. n. 

AntenncB in the ^ brownish, finely ciliated on both sides ; in the $ the color is much 

paler. 
Head and palpi white. 
Thorax slightly tinged with brownish-gray on the upper and central parts, without 

a patch of dark scales behind it. 
Fore wings elongate, narrow, produced, but somewhat depressed and rounded at the 
apex ; the oosta very slightly arched at the base, scarcely convex beyond it ; api- 
cal margin oblique ; dorsal margin straight, almost parallel with the costal, but 
slightly diverging to the anal angle, which is ill-defined ; white, with a slight 
tinge of brownish-gray, commencing near the base of the dorsal margin and ex- 
tending to the anal angle below the disoal cell, and very faintly in a narrow line 
along the base of the cilia in the apical margin ; cilia white, tinged with grayish 
towards the anal angle and along their tips. In the $ there is a faint indication 
of pale, grayish clouds and spots at the end of the cell, and of a pale grayish 
transverse line between this and the apical margin on the lower half of the wing, 
and in the abdominal angle are some raised scales, as in schlaegeri (these would 
probably be found also in better specimens of the ^ ) ; there are also ^ few di- 
vided black scales in the middle of the cilia ; under aide strongly clouded with 
brownish-gray ; the costal and apical margins narrowly paler. 
Hind-winge very broad, evenly rounded, but somewhat produced at the apex ; dark 
cinereous in the ^ ; pale grayish-ochreous in the $ ; cilia whitish ; under side cin- 
ereous. 
Abdomen cinereous ; uncus abruptly bent over from the base, distinctly divided inta 
two short forks at the apex ; lateral claspers produced into two angular points^ 
of which the lower one is smaller and sharper than the upper. 
Legs whitish, unspotted. 
iErp. al. : <J 27, $ 30 ™». 

Habitat, Arizona. (Two males and two females collected by the late H. K. Morrison.) 
'^yp^y i $ } Mus, WUm. 

This species differs from Stenoma sohktegeri Z. in its narrower and more elongate 
fore wings, which in the specimens before me have little or no indication of the gray 
clouds and blotches prevalent in that species, and very noticeably in the form of the 
uncus; also in the absence of the dark patch of scales at the back of the thorax. I 
have a single specimen, collected by myself in California in 1871, which might be re- 
garded as an intermediate link between this species and SUnoma schlaegeri. It has 
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the nncas distinctly dilated and notched at the apex, a faint thoracic spot, and a few 
raised scales at the abdominal angle of the fore wings ; there are no spots in the cilia, 
bat a narrow gray line rnns along the middle ; the hind wings are nearly as dark as 
those of /urca/a, and the fore wings are somewhat more clouded with gray. 

It will probably be fonnd, when more material comes to hand, that the form of the 
uncus is a more reliable character for separating this species from scklaegeri than any 
distinction in the intensity of markings, which will probably be found to vary as in 
that species. 

Stenoma crambiteUa sp. n. 

AntenH€B ciliated in the ^ ; shining ochreous beyond the basal joints, which are white 

Palpi white, slightly shaded with pale brownish-ochreous externally on the second, 
joint, except at the apex. 

Head white ; face smooth, shining yeUowish-gray. 

Thorax white, with a faint ochreons tinge. 

.Fbre wings elongate, narrow at the base, very slightly convex at abont the basal third 
of the costa, straight beyond ; apex rather pointed ; apical margin straight, ob- 
lique, rounded at the anal angle ; dorsal margin straight, white, rather shining, 
with a suffusion of faint ochreous scales (only visible under a lens) along the 
veins and nervnlee ; on the extreme costal margin at the base are a few grayish- 
fuscous scales, and a single dot of the same color lies at the end of the discal cell 
in the middle of the wing ; cilia white. 

Hind wings grayish- white, with a faint ochreous* tinge ; cilia white. 

Abdomen agreeing in color with the hind wings ; uncus simple, blunt, bent over, 
not notched at the apex (being much shorter than in sohlaegeri or any of its allies 
with which I am acquainted) ; lateral claspers upturned, rounded at the apex, 
with a triangular excrescence on the lower edge near the base. 

Legs whitish ; posterior tarsi tinged with grayish-ochreous. 

Exp, al : 22™™. 

Habitatj Arizona (received from the late H. E. Morrison). 

Type, i 9 , Mus, Wlsm, 

Stenoma humilia Z. 
=Cryptolechia humilia Z. 
=Cryptoleekia nubeculosa Z. 
=Harpalyc6 oanusella Chamb. 

Zeller, in describing CryptoUchia nubeculosa ( Ver. Z-b. Gee. Wien. , XXIII, 245-6 
PI. Ill, 12), does not refer to his previous description of humilis (Lin. Ent. X, 156-8« PI. 
1, 6). A comparison of the figures would perhaps not lead to the conclusion that they 
were identical, but with five or six specimens undoubtedly nubeculosa before me, I am 
strongly inclined to the opinion that his older description of the species in the Berlin 
Museum had escaped his memory. The range of variation in the species is not great, 
but quite snfiQcient to account for the slight differences of markings detailed in the 
descriptions and figures. 

MENESTA Clem. 
=flya2e, Chamb. 

The genus Menesta of Clemens is undoubtedly allied to Cryptolechia'Z, ; its neural 
and structural characters are the same as those of Stenoma, and notwithstanding its 
diminutive size and more abruptly rounded fore wings, it is doubtful whether in any 
tabulation of these genera it can be rightly separated from it. For the present it 
may be well to retain the genus as represented by a single species. 

Menesta tortricifonnella Clem. 
=Gelechia liturella Wlk. 
=Hyale coryliella Chamb. 

This species has been redescribed by Walker (Cat. Sp. Ins. B. M., XXIX, 591) under 
the name of Galechia liturella, as already pointed out by me (P. Z. S. 1881, 319). Hyal€ 
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iwrgliella Chamb. (Cin. Qr. Jr. So., II, 242), which Chambers, in the Index (Boll. U. 
S. G. G. Sary., IV, 150), refers with a ''?" to Menesta tortrUiformella, is withoat doubt 
another name for this species, and consequently the genus Byale sinks as a synonym 
of Mene$ta, 

IDB. 

The genus Ide is distinguished by having veins 7 and 8 of the fore wings separate, 
2 and 3 from a point, or from a short common stem, and 4 very close to the base of 2 
and 3 ; in the hind wings 6 and 7 arise from a common stem. 

Ide lithoBina Z. 
Cryptolechia lithosina Z. • 

—Barpalyee iortricella Chamb. 

I have several specimens of hthonna Z. ; some from Texas (Belfirage), others from 
Florida (Morrison), and one from Boll's collection. They vary in the ground-color of 
the fore-wings from bone white, as described by Zeller, to yellowish or straw-color, 
as described by Chambers, and in the presence or absence of one, or sometimes two, 
brownish dots at the end of the discal cell. In one specimen these are quite conspic- 
uous. A careful examination of the genital appendages shows that these forms are 
not specifically distinct ; the uncus is single, with a long narrow stem beyond the 
dilated base; overarched and spatulate at the apex, the end of the spatulate being 
notched; the lateral claspers are scarcely more than half the length of the uncus; 
also somewhat narrowed at the base, their ends dilated and notched posteriorly, the 
upper lobe being rounded at the apex, the lower slightly longer than the upper, and 
acutely triangular. 

Ide osseella sp.n. 
Anienna, pale bone-culor. 

Head and palpi, pale bone- color, the latter somewhat darker on the second joint. • 

Thorax, bone-gray, slightly darkei than the head. 

Fore-vringa, Bhiuing, uuicolorous bone- color, with scarcely paler cilia, along the base 
of which is a very slender almost undistinguishable grayish Ujc; at the end of 
the disk is a reduplicated bone-gray spot, the larger portion of it being above the 
smaller, with which it is sometimes confluent. Under aide, very pale bone-gray. 
Neuration: The veins are all separate, except 2 and 3 which in one specimen are 
from a common point, in the other from a short stem. 
Sind-wingMf pale, shining bone-gray, with scarcely lighter cilia. Under HdefY^ry pale 

bone-gray. 
Abdomen, pale shining bone-gray. 

Legs, pale bone-gray, the posterior tarsal Joints with the slightest tinge of oohreons. 
Erp.tf^, 24™™. 

Habitat, California. (Two females from the Zeller collection.) 
Type, $ , Mus, Wlwm, 
This species is apparently allied to litkoeina Z., but it is of larger size. 

Ide vestaUs Z. 
Cryptoleohia vestalie Z. 
=Harpalyoe albella Chamb. 
Zeller in describing vestalie (Ver. Z.-b. Ges. Wieu, XXIII, 247), says that it is closely 
allied to albella^ but as Chambers' Harpalyoe albella was not then published, it is 
obvious that his reference must have been to a species described by himself, un- 
der this name received from Surinam. 

{To be continued,) 
9250— So. 6 3 
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GEVEKAL VOTES. 

THE BOT-FLT OF THE OX, OR OX WABBLE. 

In Insect Life, Vol. I, p. 383, we noticed the investigation recently 
andertaken by the Farmer^ Review^ of Chicago, of the damage to the 
cattle interests of this country resulting from the attacks of the Bot-fly 
of the Ox. 

We have had considerable correspondence with the editor, as also 
with Miss Ormerod, on this subject; and as preliminary to a statement 
of oar own views iu the next namber, we give here a summary of the 
articles mentioned and of the results reached in the several lines of in- 
vestigation followed out 

The objects which the Farmers' Review hoped to attain are given in 
the issue of that journal of July 17, 1889, as follows: 

(1) To impresa apon the farmers of the country the serioasnead of the loss they are 
annaally suffering as a result of the work of the ''grubs" in the backs of their (a) 
beef stock and (h) dairy cows. 

(2) To aronse them to a recognition of the good policy and actual necessity of fight- 
ing (a) the Ox Warble-fly and (b) the grabs produced in cattle from eggs deposited 
by the fly. 

(3) To show them plainly that the fly and its noxious product may be successfully 
fought and eventually reduced to perhaps nninjurious numbers. 

(4) To interest all concerned and secure their help in (a) disseminating through- 
out the country facts going to show how serious is the damage done by these grubs 
in cattle, and {h) finding a demonstrating medium for the preyention and cure of the 
tronble. 

(5) To instigate a national inyestigation of the matter by the Department of Agri- 
culture. 

In the introductory articles the life-history of the fly has been out- 
lined, quoting for this purpose the short account in Packard's Guide to 
the Study of Insects^ and the more important articles on the subject from 
the various reports of Miss Ormerod, of England, where the attacks of 
this fly have attracted greater attention than elsewhere, and where much 
attention has been paid to the means against it. 

A host of letters from farmers and stockmen were published, which, 
so far as they related to the habits and natural history of the fly, were, 
as a rule, pretty badly mixed, and added little if anything to that al- 
ready known. Reports were also received from professors of agriculture, 
entomologists, and veterinarians, which give, as did also those of farm- 
ers and stock-raisers, valuable data concerning its abundance iu various 
States, the loss in value to hides, effect on quantity and quality of beef 
and milk, and also the effect of the attacks on the animals themselves. 
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From the reports received the approximate percentage of grubby cat- 
tle and the average loss on grubby hides for the principal stock-raising 
States of the Mississippi Valley have been estimated as follows (August 
7,1889): 

//Ztitot*.— Seventy-three per cent, of the cattle marketed in the grnbby season are 
infested with grubs. The average loss on a grubby hide is one-third. 

Iowa, — Seventy-one per cent, of the cattle in the minority of counties are grubby 
in the season specified. Loss on grnbby hides one-third. 

Indiana. — Forty-eight per cent, of the cattle grubby. Loss on hides one-third. 

FPMooiiMft.— Thirty-three per cent, of cattle grnbby. Loss on hides one-third. 

Oi^io.— Fifty-six per cent, of cattle grubby. Loss on hides one-third. 

JfiMOttri.— Fifty-seven per cent, of cattle grubby. Loss on hides one- third. 

Kansas.^Sixty per cent, of cattle grubby. Loss on hides one-third. 

Kentackif. — Fifty -seven per cent, of cattle grubby. Loss on hides one-third. 

In Minnesota and Dakota grubs are practically unknown among cattle. 

In Nebraska they are not very bad where found ; twelve counties report an average 
of 40 per cent. The rest heard from are free of the pest. Grubby hides are * ' docked " 
one third of their value. 

In Michigan 61 per cent, of the cattle are infested with grubs in the southern and 
middle counties. In the northern counties they are unknown or very scarce. Grubby 
hides sell for one-third less than sound ones. 

The amount of this* loss can be better appreciated perhaps by repro- 
ducing in condensed form the approximate estimate of the loss on the 
hides of cattle received at the Union Stock- Yards of Chicago during the 
grubby season, which includes the months from January to June. Using 
the reports by States above given as a basis it is estimated that 50 per 
cent, of the cattle received are grubby. The average value of a hide is 
put at $3.90 ; and while from the report referred to one-third value is 
the usual deduction for grubby hides in this estimate, but $1 is deducted, 
or less than one-third. The number of cattle received in 1889 for the six 
months indicated was 1,335,026, giving aloss on the50 percent, of grubby 
animals of $667,513. When to this is added the loss from depreciated 
value and lessened quantity of the beef, the amount for each Infested 
animal is put at $5, indicating a total loss on these animals from the 
attack of the fly of $3,337,565. 

Without considering the lessened quantity, the inferiority of the beef 
of animals infested by the grub is strikingly shown in an article on the 
subject in which the testimony of retail butchers and buyers of meat 
in Ohicago and other cities is given. It is shown that the buyers of 
the highest class of meat, who supply hotels and restaurants, will not 
on any account purchase carcasses showing traces of Warble attack. 
Such beef has to be sold, therefore, at a price below that obtainable 
for good beef, firee from grub damage, and the lessened value per animal 
was put at from $2 to $5. 

The appearance known as Licked-Beef, which, resulting from the pres- 
ence of the grub, may be described as a moist or running surface of a 
greenish-yellow color, is certainly unwholesome in look, if not in fact. 
The description of such meat as given in the Farmers* Eeoietc, quoting 
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a^JD largely from Hiss Ormerod, is almost snffident to tnm one against 
beef altogether. 

^^ The Effect of the Warbles in the Dairy ^ is the title of an interesting 
article by T. D. Curtis, in which the loss in the quantity of the flow of 
milk, as well as its deterioration in quality, resulting from the annoy- 
ance of the animals by the flies while the latter are depositing eggs 
and later by the grubs, is very conclusively shown, and he estimates the 
shrinkage at 10 per cent, and the loss in quality at the same rate, mak- 
ing a total of 20 per cent. 

There is finally a discussion of remedies, including those employed in 
England and in this country, and the expression of a wish that the Di- 
vision of Entomology of the U. S. Department of Agriculture should take 
up the investigation, with a view of clearing up such points as may yet 
be obscure both as to the life history of the insect and the means against 
it. We shall take up these points mure fully in our future remarks. 




Fig. 26— Portion of inside of UtnntH) warbled hide (after Ormerod.) 

We have recently received from Miss Ormerod a leaflet of eight page^, 
dated September, 1889, entitled "Notes on ^Lieked-Beef and * Jelly ^ 
and Injury to Hides from Attacks of Ox Warble-fly, or Bot-fly,^ Bypo 
derma bovis^ DeGeer, supplemented by correspondence, in which is de- 
scribed very fully the condition of the beef resulting from grub attack, 
commonly known as " licked-beef '' or "jelly ^ from the supposition gen- 
erally held that the loosening of the hide and the discoloration and in- 
flammation of the subcutaneous flesh about the grubby places, and also 
the frothy or jelly-like appearance of the flesh, results in part from the 
licking by the animal of such places. Ijetters from butchers are quoted, 
giving further details of the exact nature of the injury and the amount 
of depreciation in value of tlio beef. 
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Tbo loss is shown to fall largely on the cattle-owners by waste of food 
not formed into beef or milk, and also, bat to a less extent, on butchers 
in the deficiency of receipt per poand on the carcass and on the hide. 
We reproduce a single instance given by Miss Ormerod to indicate the 
extent of the loss so resulting. A heifer which turned out a much 
lighter weight than was expected proved to be badly warbled. " The 
loss on the hide at Id. per pound would be about 5s. ((1.25) ; the loss on 
the beef, the animal being sold by the stone, fell on the owner. This 
was estimated at least six stone less than it should have been, and de- 
ficiency in weight on hide and beef was put at 50s. to 60«. ($12 to $15)* 




Fio. 27.— Piecoof tt-arbled hide; warblea aboat half size (after Ormerod,. 

The mischief done to the hides in the decreased value of the tanned 
product is also discussed by Miss Ormerod, and figures are given, which 
we reproduce, showing a portion of the under side of a warbled hide, 
warbles about half size, and a portion of inside of tanned warbled hide. 

The aggregate loss in England from warble attacks as estimated by 
different practical men is put at from £2,000,000 to £7,000,000 sterling, 
at least, per annum, or perhaps as much as £1 per head of horned 
cattle. 

THE MINNESOTA LOCUST OUTBREAK. 

The report of Prof. O. Lugger, Entomologist of the Minnesota Agri- 
cultural Experiment Station, on the Kocky Mountain locusts, in Otter 
Tail County, Minnesota, in 1889,* is of especial interest. 

As we have long ago shown in our Reports on the Insects of Mis- 
souri, and in the Reports of the U. S. Entomological Commission, plow- 

• Bulletin No. H, Uaiversity of Miii:io.s.)ta, Ai/iiciiltural Es^periment Station, pp. 
17-3C. 
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iug in winter-time or early spring is the most effectual means of pre- 
venting grasshopper injury the coming summer ; but this recommen- 
dation has rarely been carried out oti a co-operative scale. In the grass- 
hopper-infested section of Minnesota, however, Professor Lugger has 
shown the present year what can be accomplished by timely and ener- 
getic CO operation. 

In the fall of 1888 it was ascertained that in the infested region of 
Otter Tail County enough eggs had been deposited by late swarms of 
locusts to seriously endanger the crop of 1889. It was found that the 
eggs were preferably laid in stubble-fields abandoned by their owners, 
aud also in certain spots in the timothy fields and pasture lands. In 
winter-time the governor and State legislature were appealed to, mouey 
was promptly appropriated and rendered available immediately, and 
competent persons appointed to superintend operations, which were ex- 
ecuted in early spring with energy and circumspection. At first the 
larger of the abandoned stubble-fields in the immediate vicinity of cul- 
tivated fields were plowed, and then the worst infested places in the 
timothy fields and pastures. The whole area thus plowed in this sin- 
gle county, at the expense of the State, embraced no less than 6,361 
acres. The farmers in the mean time plowed the fields intended for the 
use of corn, and largely assisted the State authorities in plowing at 
their own expense the smaller fields which were ascertained to cdtitain 
a dangerous number of eggs. 

The success of this operation was complete. liTot a single grasshopper 
egg hatched on the plowed fields wherever the plowing was done care- 
fully and to a sufficient depth. When, in the month of May, the grass- 
hoppers hatched on the timothy fields, the farmers, knowing that there 
was now no danger of an invasion of grasshoppers from the neglected 
or abandoned fields in their vicinity, willingly set to work to assist the 
authorities in the warfare against the young locusts. A large number 
of " hopper dozers" (coal-oil pans*), previously prepared, were at hand, 
and were operated on a large scale. Burning stubble wherever practi- 
cable, and, in one instance, a judicious use of London purple, was also 
resorted to. 

<<About the middle of June," says Professor Lugger, <*it became quite 
plain that the crops were saved, and that most of the locusts had been 
killed." 

^his gratifying result was obtained at a comparatively trifling ex- 
pense, and we congratulate Professor Lugger on the success of his 
efforts in this direction. 

THE WEEPma-TBEE MYSTERY. 

Prof. Herbert Osborn has called our attention to an article in the 
Dallas (Texas) Morning iV^ctr* of October 9, in which a very well written 



• First described and recommended in Riley's ** The Locust Plague in the United 
Statos." 
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and humorous account is given of the solution by . the reporter of 
that paper of the mystery of the so-called " weeping trees," reports 
of which from 6rayson County and other parts of Texas are said 
to have ^'set the State agog with various explanations of the phe- 
nomenon, ranging from the superstitious credence of the super- 
naturally inclined to the positive denial and derisive laugh of the con- 
stitutionally skeptical.'' The brave reporter, however, upon the 
discovery of one of these remarkable trees in Dallas, laying aside all 
superstition, climbed courageously up the trunk and discovered that 
the tears were shed by a multitude of small insects ^' of dark green 
color with gold under the wings, which adhered to the bark and scam- 
pered about when disturbed, and flew away when pressed too closely." 
Prof. 6. W. Curtis, of the Texas Agricultural and Mechanical College, 
secured specimens and sent them to Professor Osborn, who recognized 
them as the common little leaf hopper, Proeonia {Oncometapia) undata^ 
which we have referred to in previous writings and on pages 53 and '54 of 
vol. 1 of Insbot Life as occurring upon the Orange in Florida and upon 
cotton-plants in other Southern States, and which we have there stated 
is remarkable for the distance to which it ejects drops of honey*dow. 

We frequently met with this species in the cotton-fields in the sum- 
mer of 1879, and noted the extraordinary abundance of the secretion. 
Professor Curtis in his letter to Professor Osborn stated that in Dallas 
they made the tree present a decided appearance of weeping quite pro- 
fusely, the drops being small but coming quite thick and fast. Each 
insect would eject a drop at intervals of two seconds during a period of 
several minutes, and would then stop for a little while. 

AN EARLY OCOUBBENOE OP THE PEBIODIOAL CICADA. 

Dr. J. 0. Eidpath, the historian, has very kindly sent me the follow- 
ing extract from one of the many valuable works contained in his private 
library. The writer had the State of Virginia under consideration 
when the excerpt was written, and therefore it is quite probable that 
the third prodigy was an occurrence of what is now known as Brood 
VIII of Cicada septendecim. — P. M. Websteb. 

(Stedmui's Library of American Literatare, Volume I, pages 402, 463. Excerpt from the writings of 
T. H., sapposed to bare been Tbomas Matthews, son of Samuel Matthews, governor of Virginia. 
Written in 170& } 

Aboat the year 1675 appeared three prodigies in that coantry, which, from the 
attending diaaetera, were looked upon as ominous presages. 

The one was a large comet every evening for a week or more at southwest, thirty- 
five degrees high, streaming like a horse-tail westwards nntil it reached almost the 
horizon, and setting towards the northwest. 

Another was flights of pigeons, in breadth nigh a qnarter of the mid-hemisphere, and 
of their length was no visible end ; whose weights break down the limbs of large 
trees whereon these rested at nights, of which the fowlers shot abnodance and eat 
them; this sight pnt the old planters under the more portentous apprehensions, be- 
cause the like was seen, as they said, in the year 1640, when the Indians committed the 
last massacre, but not after until that present year, 1675. 
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The third $tran^e appearance trot ewarms of flies about an inch long and big a$ the top of 
a man^e little finger , rising out of epigot holes in the earth, tchich eat the new-sprouted leaves 
from the tops of the trees without other harm^ and in a month left us. • 



LAPHRIA CANIS Will. : A correction. 

On pat^e 43 of the present volamo of Inseot Life the statement is 
made that Laphria canis Will, was very abundant in Michigan in May, 
1886. The writer has since felt that this statement admitted of doubt, 
as the habits of the fly there described are unqaestionably those of 
Bibio aMpenniSy which was, in all probability, the species under obser- 
vation. The specimen of Laphria canis which I sent to Dr. Williston 
for determination was taken some mouths afterward from among alco- 
holic specimens of flies, and believed at the time to be one of the indi- 
viduals that had been so numerous in the spring, but in this I fear that 
I was deceived. Laphria canis should, of course, be recorded for Michi- 
gan, on the authority of one specimen of uncertain date of capture, de- 
terminedby Dr. Williston. — T. Tqwnsend. 



ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

October 3, 1889. — Fifty-fifth regular meeting. Prof. James Fletcher, Entomologist 
to the DominioQ of Canada, was elected a corresponding member of the society. 

Dr. Fox made some remarks on ** Malformations in Spiders,'* exhibiting two speci- 
mens {Epeira sclopetaria ^ , and Dictyna sp. $ ), in which one or more of the eyes were ab- 
sent. He also exhibited a table showing the relative position of the eyes as normally 
fonnd in different families of spiders. The subject was further discussed by Dr. Marx. 

Mr. Schwarz then read a communication from Dr. G. H. Horn on the food-habits 
of a rare Cerambycid beetle {CmnopoBus palmeri), which lives in its early stages in the 
stems of Opun/ta bernardina. These food-habits are the more remarkable from the 
fact that all the other known species of this group {Acanthodnini) live beneath the 
bark of dying or dead trees. Mr. Schwarz also read a no*« on the peculiar flight of 
a specimen of the flying locust, Dissosieira Carolina, while observed to be pursued hy 
an English sparrow, its flight, in escaping the bird's attacks, veering directly up or 
down, but never to one side ; and presented for record an observation on Chalybion 
cceruleum, a blue wasp, which in catching the spiders that form its prey, pretends to 
be caught in their webs and easily captures them when they appear. These papers 
were discussed by Dr. Marx and Mr. Ashmead. 

Mr. Townsend read a paper on some intercRting flies from Virginia, noticing and 
exhibiting specimens of: Holcocephala abdominalis, to Say's description of which he 
made some additions; four species of Trichopoda (T. radiata Loew, T. f hirtipes F., T. f 
ciliata F., and T. sp.), two of which have not been recorded for this locality; and 
Palloptera superba Loew, with some not«s on its habits. 

Dr. Marx read by title a revision of Hentz's Spiders of North America. The meet- 
ing then adjourned. 

Wm. H. Fox, M. D., 

Recording Secretary, 
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SPECIAI VOTES. 

The Official AsAociatlon of Eoonomic BntomologlBta.— We devote CODSid- 
erable space in this namber to the official minutes of the first annual 
meeting of this association, which was held November 12, 13, and 14 
in this city, as announced in Vol. II, No. 4. The meeting was very suc- 
cessful, both in point of attendance and in the character of the discus- 
sions and the papers road, and it was especially gratifying to have so 
many who were not in attendance apply for active and associate mem- 
bership. The general sentiment, as expressed in discussing such ques- 
tions as that of co operation, seemed to be that the association should 
retain the broader character originally designed, which would include 
in its membership others engaged or interested in economic entomol- 
ogy who are not necessarily connected officially with agricultural col- 
leges or experiment stations, though it is very evident that the more 
active members will consist of those officially employed in one way or 
another. In view of the simultaneous meeting in the same museum 
building of the Association of Agricultural Colleges and Experiment 
Stations, the question of how the entomological organization could best 
co-operate with the other was one of the most interesting, and one 
which it seemed at first difficult to solve. The fact that the Associa- 
tion of Colleges and Experiment Stations decided to organize commit- 
tees in different specialties — one being in entomology— to a certain ex- 
tent limited the co-operation, and at the same time facilitated it, since 
said committee, working with a similar committee from the entomolog- 
ical association, will be able to perfect plans of co-operation and help 
to carry them out. 



Studiea in Embryology.— We have just received from the author a valu- 
able contribution to our knowledge of the embryology of insects in a 
paper by William M. Wheeler, curator of the public museum, Milwau- 
kee, Wis., entitled " The Embryology of Blatta germanica and Doryphora 
decemlineata^^ reprinted from the Journal of Morphology, Vol. Ill, No.-2, 
September, 1889. 
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After describing bis metbod of work and tbe manner in wbicb tbe 
eggs and other material were prepared for stady, tbe antbor discasses 
tbe formation of tbe eggs in tbe ovaries ; oviposition and tbe sabse- 
qnent development of tbe embryo, including a discussion of tbe forma- 
tion of germ layers and embryonic envelopes, together with a descrip- 
tion of the external change in tbe embryo of BUUta and tbe subsequent 
stages in the evolution of the embryo in Doryphora. 

Tbe author concludes with a list of the authorities referred to in the 
course of bis work. Tbe article covers 92 pages and is illustrated with 
16 text figures and 7 large lithographic plates. 



wuiow and Poplar liiBeota.--In Bulletin No. 9 of the Agricultural Bx- 
periment Station of the University of Minnesota, the first portion of 
which contains a consideration of Russian willows and poplars, we find 
some sixteen pages by Prof. O. Lugger, treating of insects affecting 
poplars and willows. He describes at some little length, with figures, 
Cimbex americana^ Nematus ventraliSy Lina seriptaj L. tremulae^ L. lap- 
ponicaj Saperda oalcarata^ 8. cancolor, Vanessa antiopa^ Htfphantria ouiiea, 
Acranycta l^usculinay Platysamia cecropiaj and Telea polypkemus. The 
articles are brief and popular, and contain for the most part restatements 
of well-known facts; but tbe author mentions that Cimbex amerioana is 
attacked by a Tacbinid fly in Minnesota. Tbe work of tbe Poplar 
Qirdler {Saperda concolor) is for tbe first time illustrated, and a number of 
different species of parasitic Icbneumonidae are reported to have been 
bred from it. Acronyeta populij Biley, is made a synonym of A. lepus- 
culina^ 6nen6e, following Grote; but this is an error, the latter species, 
known to us, being different in both larva and imago, and occurring on 
tbe Pacific coast. 



Another Importation from Burope.— Prof. J. H. Oomstock, in Bulletin No. 
11 of tbe Agricultural Experiment Station of Cornell University, has 
given in detail an account of the life-history of tbe well-known Euro- 
pean Corn Saw-fly (Oephus pygnMeus)^ which, curiously enough, be finds 
very abundantly in wheat on tbe university farm. This insect has not 
previously been recorded in this country. Professor Comstock finds 
that the adults emerge early in May, oviposit about the middle of the 
month, and that in a very short time the larvsB work through nearly 
tbe entire length of the straw, descending early in July to tbe root 
Here, after cutting the straw nearly through an inch above tbe grouud, 
they spin silken cocoons and remain dormant until early tbe following 
spring, when they complete their transformations. 

He finds that their presence in the stalk reduces tbe abundance of tbe 
grain little, if any, and that tbe principal damage is tbe lodging of the 
grain. He has found the species in wheat alone. He has seen para- 
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sites in two cases, bat has not been able to secure good specimens. He 
thinks that the insect is not confined to the vicinity of Ithaca, bat that 
it will be found elsewhere. Experiments made to ascertain the amount 
of damage by weighing the grain from the infested and the non-infested 
heads showed in every case a decided superior weight in favor of the 
heads of the infested stalks. The explanation offered — undoubtedly the 
correct one — is that oviposition takes place early and that only the 
largest stalks are chosen. 



Profefloor Smith's BnUetfai on the Horn Fly.^In bulletin No. 62 of the New 
Jersey Agricultural Experiment Station, Prof. J. B. Smith summarizes 
his observations on the Horn Fly (Hasmatobia serraia). We notice from 
the date that the bulletin was submitted just about the time our article 
on this insect in No. 4 of Insect Life appeared, and, as a result, neither 
our observations nor our conclusions are referred to. Professor Smith 
has also succeeded in tracing the life history. He secured eggs in con- 
finement August 6, from which the images issued August 20 and 22. 
The bulk of the bulletin is taken up with extracts from extensive cor- 
respondence, and some fifteen pages more with descriptions of the dif- 
ferent states and with anatomical details accompanied by figures. He 
suggests the use of plaster instead of lime for the manure heap on 
chemical grounds and for the preservation of the fertilizing qualities of 
the manure. He further suggests that, by sending a boy through the 
pasture with a shovel and with instructions to thoroughly spread all cow 
droppings so that they may rapidly dry out, the \a,Tved and eggs will be 
destroyed — a suggestion of value only in dry and sunny weather. He 
erroneously supposes that the eggs are largely laid at night, while pur 
latest observations prove plainly that this is not the case, and this vi- 
tiates the discussion of remedies as applied to the manure pit or the in- 
terior of the stable wherever cattle are pastured during the day. 



Bntomology at the Paris EzpoBition.--The record of the fact that two 
grand prizes for the United States were awarded at the Paris Exposition 
(one to the Department of Agriculture and one to the Entomologist) in 
class 76, which comprises useful and injurious insects, will not be out of 
place in these pages. Only one other grand prize was awarded in this 
class, and that was to Japan. This exceptional recognition of our ex- 
hibit at Paris is, gela va san8 dire^ gratifying, but not more so than the 
fact that the agricultural exhibit, included in fifteen classes, received 
seven grand prizes, forty gold, sixty -eight silver, and fifty -four bronze 
medals, and thirty-nine honorable mentions. This is a relatively larger 
percentage of medals, than was awarded to the United States in the 
other seventy-one classes, and a very much larger percentage of awards 
in the agricultural groups, as compared with fhose obtained by the 
United States, either at tlie Paris Exposition of 1867 or of 1878. 



166 
THE SOXALLED MEDITERRAFEAV FLOUR MOTH. 

( Ephestia kiihniella Zeller. ) 




rio. 28.—Ephe9tia kuhnieOa: a, l»rva; b, pupa; c, adult^-enlarjfed; d, head UDd thoracic Joiota of 
larva : e, abdoniiual Jointa of same— atill more enlarged; /, moth from aide, restinjc; g, front wing, 
showing more important markings; h, venation of fore-wing; i, venation of hind- wing — somewhat 
enlarged (a, b, e, and e, original; d,/, g, A, and i, after Snellen;. 

This insect^ which daring the last few years ha^been doing so mach 
damage in mills in England, Belgiam, and Germany, has daring the 
past sammer appeared in destructive nambers on this continent. Dar- 
ing Aagust the attention of Mr. James Fletcher, Dominion entomologist 
of Canada, was called to a serioas outbreak of this pest in a Canadian 
city,* which has recently been written ap by Dr. P. H. Bryce, secretary 
of the provincial board of health in Ontario, and issued in pamphlet 
form in Bulletin No. 1 of this organization. We publish in this number, 
under the bead of "Extracts from Correspondence" a letter from Mr. 
Fletcher referring to this outbreak, which has suggested the desirabil- 
ity of bringing together in condensed form a summary of the known 
facts concerning this pest, and a few points suggested by our notes and 
collections. 

It will be remembered that in Insect Life for March (Vol. I, p. 315) 
we published a long letter from Miss Ormerod, in which she described 
the damage done by this pest in England, and that in our reply (loc. 
cit.) we stated that the species does not occur in the United States. In 
the hurry of getting ready to leave for Paris we allowed this statement 
to be made, notwithstanding the fact that we had had in the National 
Museum collection for some time specimens of a moth indistinguishable 
from this species from A. W. Latimer, of Eufaula, Ala. On referring to 
our notes we find also that we had seen specimens from North Carolina 
ill the collection of M. Ragonot in Paris. These facts undoubtedly 
prove the occurrence of the insect in North America for at least some 
years back. Up to the present time the species seems to have been 

* We omit the precise locality by request. 
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rare here, for every case of serious damage to grain by Lepidopterous 
larvsB which has been carefully investigated has shown that the author 
of the damage was either the Angoumois Moth {Oelechia cerealella), the 
Grain Moth {Tinea granella) or Ephestea interpunotella (=zeas Fitch), a 
congeneric insect which was treated by Dr. Fitch under the common 
name of the ^< Indian-meal Moth." 

As will be seen by the following digest of recent European writings 
en the subject, the insect is supposed to be of American origin, but ad- 
mitting that it has been known for a few years in America, and that 
during the summer of 1889 it made a destructive appearance in Canada, 
the point as to its origin still remains obscure. It has, in fact, really 
been known longer in Europe than in America, and the first speci- 
mens from which Professor Zeller described the species were reared in 
Germany. It seems to be simply another instance of the extreme readi- 
ness with which Europeans attribute all new pests to this country. 

That the insect is with ns now, however, in destructive numbers, and 
that it is a pest of no small magnitude, cannot be doubted. The condition 
of affairs in Canada, as stated by Mr. Fletcher in his letter, is by no 
means exaggerated. Mr. Howard was in Canada the latter part of 
August, and accompanied Mr. Fletcher on a tour of inspection to the 
worst infested establishment, and the entire building was completely 
overrun by these creatures. Hardly a crack or a nail hole was to be found 




FlO. 29.— J^^Mtia kiiknieUa: a, cocoon from below, akowing pupa through the thin silk attaching the 
cocoon to a beam ; 6, same, flrom above— enlarged (original). 

without the cocoons (Fig. 29), and every bit of flour or grain remaining 
was spun together by their webs. The moths were still flying about in 
numbers, although great efforts had already been made to destroy them. 
The government of Ontario made strenuous efforts to stamp out the 
pest, as can be seen from the bulletin already mentioned. The ma- 
chinery was taken down and steamed, the walls were scraped down, 
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and the elevator spoats aud loose wooden work, together with pipes, 
bags, and quantities of stock were burned up ; belts, cnps^ and cloth 
bags were boiled and the whole place was subjected to sulphur fumes. 
Every inch of space about the machinery was subjected to the flame of 
a kerosene torch. For a long time before this energetic treatment was 
commenced (for the pest was noticed as early as March) the moths were 
flying freely about the building and hundreds must have escaped 
through the open windows to enter other mills and feed-stores, and by 
depositing their eggs commenced the ruin of other millers and dealers. 

The insect in question appears to have been first brought to the at- 
tention of an entomologist in 1877, when the moths and larvso were 
sent to Prof. P. G. Zeller from a flour mill in Halle a. S. Professor 
Zeller described the species in the Stettiner Entomologische Zeitung for 
1879, pp. 466-471, naming it after the gentleman who sent him the first 
specimen, Eilhn, and stated that in the mill in which they appeared 
American wheat is much used. The flour is spun up by thelarvsB into 
a kind of felt, and in this felt they dwell in silken tubes. The moth ap- 
pears in the greatest numbers in Ma^^ and June, and a second genera- 
tion appears in August. Professor Zeller had never seen it before in 
any collection of European or exotic insects, but did not hesitate to 
state that it came, in all probability, from North America ; why, nobody 
knows. P. C. T. Snellen, in the Tijdschrift voor JEntomoloffie for 1881, 
pp. XX to XXII of the proceedings, has mentioned Zellei's paper. 

In 1883, Professor Zeller wrote to us, under date of February 20, as 
follows: 

I Bend herewith Epheatia kUhniella in order to ascertain positively whetlierit is really 
of North American origin. This predaoeoas domestic insect, the natural history of 
which is described in the Stettiner Zettavgy appears to have died oat here at GrUn- 
hof. • • • 

Preudhooime de Borre, in the Comptes Bendtut de la SooUU EntomoUh 
gique de Belgique^ July 5, 1884, gave an account of the injury done by 
this insect in a noodle factory iu Belgium, where the insect was sup- 
posed to have been introduced with American corn. Various plans for 
disinfectiug the mill proved useless, the only effective remedy being a 
thorough cleaning. 

Dr. F. Karsch in the Sntomologische Nachrichten for May, 1884, under 
the caption '^Ephestia Tcuhniella^ Zeller, Eine Nord Amerikanische Phy- 
cide am Bheiu," records the appearance of this moth at several places 
along the Lower Bhine. The specimens bred by him have fore-wings 
of a glossy lead gray, whereas in the typical specimens raised by Zeller 
the ground color is pure yellow or nearly brownish. He refers them 
unquestionably, however, to one species. He had looked in vain through 
American literature for an account of this moth. Fitch's Tinea 2:ea? is 
the only one that approaches it, but his description does not agree with 
kuhniella. Dr. Karsch, nevertheless, thought zew might prove to be a 
variety of kuhniella. In the same month (May, 1884) M. Maurice Oirard, 
{Bulletin des Seances de la SocietS Entomologique de France^ pp. LXXIIl, 
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LXXIV) read a note on the ravages of this moth which had appeared in 
enormous numbers in a flonr mill at Lodelinsarte, Belgium. He added 
a short description of the moth and larva. M. E. Bagonot stated in the 
discussion of this note of M. Girard that the insect had been first noticed 
in Europe in 1879 by Zeller, and was supposed to have been imported 
with Americati flour. Bagonot himself bad specimens coming from 
North Carolina^ Mexicoi and Chili. 

In an editorial note in the Entomotogi$ehe NachrioMen for 1885, pp. 
46, 47, mention is made of reports of the appearance of this insect in 
mills near Bremworde. The insect multiplies with incredible rapidity. 
The application of bisulphide of carbon and the buroing of sulphur were 
useless. All that could be done was to stop the mill and thoroughly 
clean out the pipes and screens. It is positively asserted in this note 
that in this locality it had been ascertained that the insect was intro- 
duced with American wheat. In another editorial note in the same 
I>eriodical for the same year (pp. 239, 240) a review is given of a com- 
munication by Prof. H. Landois to the Sraunsehweiger TagAlatt^ in which 
it is stated that this pest is by far the most anuoying and dangeroua 
of all the insects aflfecting wheat or flour. Moving and airing the wheat 
is said to have no efifect agaiust this species, which is fond of a draft 
Countless numbers of webs were found in a pipe through which the 
flour was lifted by air pressure. For many days they were forced to 
shut down in order to clean the pipes and screens. The larvaB prefer- 
ably gnawed the fine milloi's gauze. An anatomical examination 
showed the numW of eggs in a single female to be 678. 

Prof. P. C. T. Snellen in the Tijdsehrift voar Entamologiej Vol. 28, 1886» 
pp. 237-251, gives quite an extended article on this insect, which is illus- 
trated with Plate 8, in all the dififerent stages and in colors. The figures 
were drawn by Prof. Dr. J; Van Leeuwen, jr. The author states that 
the main object of his article is to introduce the illustration, as it is 
made up chiefly of a summary of Zeller's article already referred to. He 
makes some remarks on the color of the larvsB in correction of Zeller, 
gives a short account of the mode of pupation, and a careful description 
of the pupa. The bulk of the article, however, is taken up with a com- 
parison of hiihniella with other European species of Uphestia. 

There follow now five articles published in English periodicals, two 
by W. Thompson, one by J. W. Tutt, one by Charles 6. Barrett, and • 
one by Sidney Klein. Mr. Thompson, on pages 66 and 139 of The En- 
tomologist^ Vol. 20, 1887, records the breeding, during November and 
December, of specimens of this insect tbund feeding oh rice-cones. Mr. 
Tntt, on page 212 {loe. cit.)^ records the breeding of larvae found feeding 
on flour in a cargo at the London docks, giving a short account of the 
feeding habits. Mr. Barrett, on pp. 255-256 of The Entomologists 
Monthly Magazine^ Vol. 23, April, 1887, summarizes Zeller's observations, 
and refers to Mr. Thompson's experience. Mr. Klein's article is pub- 
lished in the Transactions of the Entomological Society of London^ 1887, 
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monthly proceedingd, pp. LII to LIV. His observations were made 
from May to September, 1887, on an immense colony of larv» which 
had over-ran some large warehouses in the east end of London. Fami- 
gating with sulphur and hot-liming the floors, ceilings, and walls for 
several days did not prevent their spread. The flour was mingled 
with silk threads so as to be useless. The eggs appeared to be laid on 
top of the sacks, and hatched within a few days. The larv» burrowed 
through the sacking, spinning long galleries through the flour, gener- 
ally not penetrating to a greater depth than three inches. When full 
grown they leave the flour, crawl to the floor and up the wall, and spin 
their compact cocoons at the angle of the wall with the roof. They are 
difficult to keep in breeding cages on account of this migratory habit 
when full grown, and because they escape through the smallest orifices. 
Ohickens were introduced into the warehouse and gorged themselves 
with the lar vao. A small ichneumon fly destroyed the pest by September. 

The principal English article, however, is by Miss Ormvrod. In her 
twelfth report, for 1839, she reviews the previous accounts of the pest in 
England and refers to a new case in the north of England, where they 
made their appearance in 1888. The larvsa entered the spouts and ma- 
chinery, destroying the silks, and stopped the flow of flour through the 
spouts by their webs. Bemedies were tried as follows: The mill was 
stopped for a week, the machinery was thoroughly cleaned, hot steam 
was run into the machines and all through the mill. The walls and 
floors were whitewashed with freshly slacked lime and paraffine (the 
English term for what we call kerosene in this country), and all moths 
that were seen were captured and killed. This heroic treatment failed 
to destroy the pest. It was supposed that this north of England case 
was due to the importation of eggs and young larvae in returned empty 
sacks from London. Miss Ormerod thinks that the insect came to 
England from Europe or the East rather than from America, although 
the sole reason which she gives for this supposition is the fact that the 
name of the moth does not occur in Grote's check list of the moths of 
North America in 1882. 

Dr. Bryce's bulletin, elsewhere referred to, and quoted by Mr. 
Fletcher, we will not mention in detail. It is prepared with care, but 
the figures could not well be poorer or more characterless. 

Our own studies of kiihniella have been made upon material brought 
us by Professor Pauton, of the Guelph Agricultural College, last sum- 
mer ; others in the National Museum collection, which contains the 
rubbed specimen from Eufala, Ala., five from Europe from M. Bagonot, 
and others received from Zeller in 1883. 

Uphestia interpunctella we have bred upon a number of occasions. We 
first raised it upon wheat at St. Louis, in October, 1870. Larv» have 
been sent to us from a meal-sack at Boylston, Mass. ; we have reared 
it from corn from Guatemala ; larvae and moths were received from a 
firm of manufacturing chemists from Detroit, Mich., who had found 
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them crawling aboat over sacks containiDg roots of aandelion — m9ths, 
in fact, being found in the bags ; we found numerous larvae infesting 
wheat in the Atlanta Exposition building in 1884; large numbers of 
larvsB were also found in a jar containing Chickasaw plums at the 
same exposition ; larvse were received from Bipley, Miss., on two occa^ 
sions in 1885, some of which were said to have been found feeding on 
sugar in barrels; one si^ecimen was bred from dry Opuntia from Texas; 
larv8d were received from Detroit, found among old books; larvae 
of all sizes were found infesting Pecan nuts in St. Louis, in September, 
1872 ; moths were bred by Dr. A. W. Hofmeister in Iowa from Cinna- 
mon bark ; moths were bred from English walnuts in St. Louis in 1876, 
and the species in all states was found 
abundantly in a wheat warehouse in Alex- 
andria^ Va., in 1883. Moreover, in 1873, at 
St Louis, one of these moths was bred 
from old woolen stuff in company with 
Tineola biaelliellay but there is some doubt 
connected with this case. 

We have figured the states of interpunc- 
tella (Fig. 30) in comparison with those of 
Jcuhniella (Fig. 28), in order that both may 
be readily recognized. The early states 
are quite similar in appearance, but the 
larvae may be distinguished by the follow- 
ing characters: 

The larvae of Mhniella are more slender and of a more uniform diam- 
eter than those of the other species. The abdominal legs are longer, 
cylindrical, with a circular fringe of booklets at the crown. In inter- 
functella the legs are short, conical, with the fringe of booklets at the 
crown oval. All piliferous. warts in knhniella^ most of which are rather 
minute, are still rather prominent, readily observed, and of a black or 
brown color. Those most conspicuous are the lateral ones, in front of 
the first spiracle; the subdorsal one, each side of the mesothorax^ 
almost completely encircled by a narrow black ring interrupted only at 
its upper margin (Fig. 28(1). In interpunctella all the warts, while pres- 
ent^ are concolorous with the rest of the body, and can be distin- 
guished only with great difiSculty. The surface of the body of kuhniella 
is almost perfectly smooth, while that of interpunctella is somewhat 
granulate. 




Fig. ^.^Ephestia intsrpunetella : a, 
Urra; 6, papa; e, adult — enUrged; 
d, bead and thoracic Joints of larva- 
still more enlarged (original). 
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THE OX WABBLE. 

{Bypoderma hovvt De Geer.) 

With each of the recent, and withal valaable, articles in the Farmers' 
Bevietc^ relating to the above-named insect, appeared the running head- 
line, '^ The First Investigation of the Sabject in this Oountry, " and this 
rattier boastful announcement was coupled with certain reflections on 
the study of this insect by entomologists of this country, which were 
scarcely justified and added nothing to the otherwise excellent results 
obtained. While it is true that no careful estimate of the amount of 
damage occasioned by the fly in this country had been previously 
made, and the data relating to this phase of the subject is the most val- 
uable outcome of the work of the journal referred to, it is also equally 
true that the life-history and habits of the fly, and the means against it 
which the Farmert^ Review recommends to its readers as of most value, 
have been frequently given in various agricultural and scientific jour- 
nals of this country. 

Indeed, the chief characteristics and habits of this common cattle pest, 
which occurs all over the civilized world, have been known, together 
with some of the means now recognized as of the most avail against it, 
f^om the earliest times. One of the best accounts appeared nearly one 
hundred years ago in the Tratutactions of the Linncean Society of London^ 
1796, Vol. Ill, page, 289 in a paper read by Mr. Bracy Olark, entitled 
<' Observations on the Genus CEstms," in which the habits and means 
against the Ox Bot were detailed practically as they are known to-day. 
Vallisnieri, B^aumur, Geoflfroy, De Geer prior to Clark, and Fallen, 
Joly, Brauer and Schiner subsequently, have each published careful 
observations. 

This insect has not attracted so much attention in the United States 
as in England, especially since Miss Ormerod began to investigate and 
publish npon the subject Nor is its work so important with us as it is 
in England, on account of the relatively higher price of cattle and hides 
there. Yet in our scrap books we have a considerable number of arti- 
cles clipped from American journals during the past twenty years, and 
in January, -1877, we published in the Scientific American an article on 
Bots which was quite widely quoted, and which, while dealing with bots 
in general, gave briefly the habits, ravages, and means against jET. bovie. 

We may here reproduce that article as far as it refers to the insect 
under discussion, and add such farther details as may be necessary to 
a full understanding of the subject : 

* * * Almost all cloven-footed animals, and many other herbivoroiis species, ar& 
infested with bots. These are legless grubs which fall into throe categories : (1) Gas- 
tric, or those which are swallowed by the animal infested, and which live in the stomach 
in a " bath of chyle." (2) Cephalic, or those which crawl np the nostrils and inhabit 
the frontal sinuses. (3) Cutaneous, or those which dwell in tnmors jast beneath 

•^ See Insect Life, Vol. II, No. 5 (Nov., 1889) pp. 156-158. 
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the skin. They are all the krvK or early states of two- winged flies (Diptera) belong- 
ing to the family CEstridse, characterized by having the moath parts entirely obsolete, 
and popularly called gad-flies or bot-flies. ** * * In the third kind, the parent 
lays the egg on those parts of the body which can not well be reached by the mouth 
of the animal attacked, and the young grub, which soon hatches, burrows in the 
flesh, and subsists upon pus and the diseased matter which results from the wound 
inflicted, and the irritation is constantly kept up. The well-known wormal or ox 
bot (Hypoderma from), so common along the backs of our cattle, and especially of 
yearlings and two-year-olds, and dreaded as much by the tanner as by the animal in- 
fested, is typical of this kind. Residing in a fixed spot, we no longer find in this 
species the strong hooks at the bead, and the spines around the body are sparse and 
very minute, while the parts of the mouth are soft and fleshy. 

All bot-larvsB breathe principally through two spiracles placed at the blunt and 
squarely-docked end of the body, and in the ox bot these are very large, and com- 
pletely fill up the hole to the tumor in which the animal dwells. ' When ready to 
transform, it backs out of its residence, drops, and burrows into the ground, and 
there, like the other species, contracts and undergoes its final change to the fly. The 
eggs of this ox bot are elliptic-ovoid, slightly compressed, and have at the base a 
flve-ribbed cap on a stout stalk with which to strongly attach them to the skin of the 
Animal. (See Fig. 33a.) 

The perfect insect (see Fig. 31) is something over one-half inch in 
length, black, banded with yellow, as in- 
dicated in the iigare, and is not unlike 

a bee in appearance. The flies issue ^*-».yV^ ■ f t/^V*-*^ 

during the entire summer, but are par- ^^^TuUniP^ 

ticularly abundant during the months ^^ ^' ^^^r 

of July and August. The individual life ^ ^i^' 

of each fly is, however, comparatively /) ^ f^iMIM^ ^ 

brief, not exceeding a month. The time p; _^^ 
l)etween the deposition of the egg and ^*^ 
its hatching has not been definitely 
observed, but, from what is known of 

other species of the family, will be Fio.81.-Bypo<f«rma&ovi#-«nlarged 

found to last but a few days. Dur- (after BraueD. 

ing the fall and winter months the young larvse develop very slowly ; 
but in spring and early summer growth is much more rapid and the 
•characteristic hard swellings with central opening, now large and prom- 
inent, exuding a yellowish matter, may easily be discovered. Fig. 33 ft 
represents the full-grown larva, together with the fig- 
ures of the anal breathing pores, all enlarged. (The 
lines at the side of the larva, puparium, and egg indi- 
cate their natural size.) 
On escaping from the back of the animal the larva, 
TiQ.z2.-Hypod0rma ^hjch in the earlier stages is yellowish white, is of a 

bovu; head of female ,^ •^ ' 

flyfh>mtbefroDt-en- gray color, which rapidly darkens until m the con- 
larged (after Brauer). tractcd puparium the color becomes very dark brown, 
almost black. The pupa state lasts about thirty days, the time depend- 
ing somewhat upon the weather, and the perfect insect escapes by forcing 
open a peculiar subtriangular lid at the anterior extremity of the pupa- 
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rium, a figure of whfcfr sho ^p f i ^^ lh» IkL detached we reproduce from 
Clark's earliest paper (see Fig. 34). 

The facts in the life-history above given are for the mostpasfc^iaUL 
understood, and there has been little difference of opinion among au- 
thorities except as relating to the exact manner of the deposition of 
the egg. Those who believe that the eggs are thrust into or beneath the 
skin express a belief admittedly not based upon observation, and con- 
trary to all analogy. That there should be difiference^ of opinion upon 
a question where observation is so difficult is, perhaps, not to be won- 
dered at. It is extremely difficult to follow the movements of the 
parent fly on an animal rendered restless or frantic by her presence or 
her attacks, and it is further quite difficult to discover a single egg con- 
cealed by the hair of the animal's back. The manner of placing the egg 
given by us in the article quotecl above is based on experience with war- 
bled cattle in Illinois from 1860-'(>3, when we were interested directly in 
stock raising, had charge of some three hundred head of cattle, and had 
frequent opportunity to examine and study the grubs in situ and the 
habits of the perfect insect. 




Fio. BZ.^Bypoderma bovU: a, egg; b, fall-grown larva, ventral view; e, puparinm, ventral view; d» 
newly hatched larva, side view; e, anal stigmata of larva— all enlarged (after Braaer). 

It is a long time ago and we made no definite notes at the time, but we 

believe that we can trust our recollection. Analogy, unity of habit in the 

family, and structure all confirm it and are against the belief in insertion. 

A careful study of the structure of the egg (Fig. 33 a), which we have 

seen in this and in a very closely allied species, 

the so-called Heel-fly {Eypoderma lineata)^ as 

well as the descriptions and figures by other 

authors, show that the grooved and slightly 

pediceled enlargement of the end which is 

attached is admirably adapted for being 

strongly fastened to the skin and to the base 

of the hairs, and all observations that have 

been recorded point to the fact that the young 

larva works its way directly from the egg under 

the skin, as is the case with other parasitic 




Fio. di.—Hypodernia bovta : a, 
paparium, from side; b, same, 
from below, showing exit hole 
of adult ; e, cap which splits off 
to allow the adult to issue^nat- 
ural size (after Clark). 
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Diptera. The strnctare of the ovipositor clearly exclades the possi- 
bility of paDCtare, for, though horny, it has a blant trifid tip, and is 
beset at the end with certain minate hairs, and structure of this char- 
acter is a very safe guide to habit Figure 35 is drawn so as to show 
the telescopic and extensile nature of this organ. 

The excitement, amounting often to frenzy, which has been noticed 
in cattle when the bot-flies are ovipositing, and which has probably led 
to the idea of stinging, results from the instinctive dread of the fly 
rather than from any real pain, though no doubt the secretion which so 
firmly fastens the eggs is accompanied by an irritating sensation. This 
will account for most of the supposed cases of stinging, including the 
case of the man-infesting bots. ( Vide Insect Life, Vol. I, pp. 76 and 
226.) In the case of the horse Bot-fly or the sheep Botfly, where it is 
well knowu that the eggs are not inserted, the animals exhibit a similar 
dread and nervousness. The fact that the egg has been observed partly 
extruded from the fly about to oviposit also bears on this point. 

Mr. Bracy Clark, in " An Appendix or Supplement to a Treatise on 
the.CEstri and Cutorebrae of Various Animals"* {Transa>ctions Idnncean 
Societtfj Londouj 1843, Vol. xix, pp. 81-94), which treatise was but an 
elaboration of the paper already mentioned by us, after describing the 
peculiar noise of the parent fly which is apparently so frightful to cat- 
tle, says : 

We may also farther observe that there can uot be any very painful affliction, as 
the fly has really no instrament fitted for such a purpose, the feminine ovipositor be- 
ing a mere tube, made of flexible materials, piece inserted in piece, exactly as in the 
common telescope. However, it is possible on reaching the skin or cuticle of tbe 
beast, which is always highly sensitive in these hairy animals, that it might produce 
a degree of uneasy tickling, which, added to the noise, and perhaps an instinctive 
fear, always impressed upon them, is altogether sufficient for the extraordinary alarm 



F. Brauer, in his Monographie der (Estriden 
(1803), while stating that the manner of placing 
the egg is still obscure, does not think that the 
egg is inserted into the hide. He has found also 
what he supposed to be the newly hatched larva 
in the first layers of the skin near the exterior 
surface. 

Miss Ormerod was at first strongly inclined to 
belicTe that the eggs are deposited below tbe 
skin, but in her latest pamphlet on the subject 
she says that the egg is probably deposited on 
the surface, and that the newly hatched maggot 
makes its way through the skin by means of the 
sharp, cutting hooks clothing its body surface. 
In support of this she says : 




Fia. 35. — Hypoderma hovit, 
ovipoaitor of female: a, 
from side ; b, tip, from be- 
low—enlarged (orif^nal). 



*An essay on thu Bots of horses and other auimals, Loudon, 1815. 
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That the Jagged-sided ohannel (not smooth-tided as it would be if pierced bj an 
«gg-layiDg tube) leads in a slanting or straight or cnrTed direction from a little open- 
ing at the bottom ; « • « also I have fonnd the tunnel partly cut down from the 
outside, and I hare fonnd a small, soft body in it. 

The iojary occasioned by the presence of these grabs to hides and 
* the diminished qaantity and inferior quality of the beef and dairy prod- 
ucts were perhaps snfiBlcieutly indicated in our notes on this subject in 
the last number of Insect Life. 

The value of the application of various oils both to prevent the ovi- 
position of the fly, and especially to destroy the larvae, has been long 
known ; and, aside from the discovery that certain substances are more 
effective than others, little has been added to our knowledge of reme- 
dies of late years. Clark, in the articles already cited, fully indicates 
the good of such applications, and states that Pliny, who was acquainted 
with these flies, '' has recommended for protecting animals from their 
attacks to annoint them with fats and oils." 

In our article, which we have already quoted at length, the use of 
kerosene was particularly recommended to destroy the larvsB, as well 
as to deter the fly from ovipositing. In the discussion of remedies by 
Miss Ormerod, in her various reports, a number of strong-smelling oils 
are recommended, with which to smear the animals' backs to protect 
them from the fly. Of these, train-oil or flsh-oil — the same that has 
proved of advantage against the Buffalo Gnat in the South and recently 
against the Horn Fly in Virginia and Maryland — ^has been especially rec- 
ommended. A similar application is the simplest and easiest method 
of destroying the warbles, which it does by closing the breathing pores 
on the posterior end of the body. The destruction of the larv» in this 
way may be effected by one or two applications in autumn, and is the 
most satisfactory method of controlling this pest The appearance of 
the flies during the entire summer renders operations against these dif- 
flcult and expensive. 

Additional means of protection against the flies are: the use of kero- 
sene emulsion, rancid butter or tar-oil mixed with sulphur, or dry sul- 
phur alone; against the grubs, any of the oily preparations mentioned 
above, and in addition, the placing of a small quantity of mercurial 
ointment on the hole in the skin, or of spirits of tar, or carbolic acid ; 
finally, piercing the grub with some sharp instrument or removing it 
by pressure. ^ 

This condensed account of what is known of the habits of this Bot 
Fly is given partly in compliance with an earnest request from Mr. 
Alexander, of the Farmers^ Review^ that we take up the question, and 
partly with a view of showing how little there is to be done by the 
Department of Agriculture except by extending the inquiry in sta- 
tistical lines somewhat similar to those followed by him. Even admit- 
ting that some more careful observations might be made bearing on 
the actual mode of oviposition and duration of the egg state, these are 
points of biologic interest rather than of economic importance. 
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The point, therefore, to be considered is whether the question of 
fnller statistical information as to damage done is sufficient to justify 
national investigation. This can best be answered by stock-raisers 
and breeders themselves, and where they themselves have not sought 
or urged such an investigation we should hardly feel justified in spend- 
ing time and means therefor, considering the large amount of work on 
hand for which there is pressing demand. 

Being thoroughly familiar with the stock interests of the country, we 
know how difficult it is to get farmers to care for their stock so far as 
this warble is concerned, and we are satisfied that wheriB self-interest 
does not dictate better attention, we can do little more than point out 
the means of avoiding injury and the desirability of so doing. 



ASSOCIATIOH OF ECOHOMIC EHT0M0L0GI8T8. 

FIRST ANNUAL MEETING. 

November 12, 1889. 

The second meeting of the Association of Official Economic Entomologists was 
oi>ene(l by a session held at 11 o'clock in the rooms of the Department of Insects at 
the U. S. National Musenm, the president, C. V. Biley, occupying the chair. The 
following members were present: C. V. Riley, Washington; S. A. Forbes, Illinois; 
A. J. Cook, Michigan; J. A. Lintner, New York; Lawrence Bruner, Nebraska; Will- 
iam Sannderd, Ottawa; J. P. Campbell, Georgia; C. P. Gillette, Iowa; B. Thaxter, 
Conneclicat; H. Garman, Keu tacky ; W. B. Alwoud, Virginia; Otto Lugger, Min- 
nesota; M. H. Beckwilb, Delaware; W. H. Ashmead, £. A. Schwarz,Th. Pergande, 
M. L. Linell, C. L. Marlatt, Tyler Townsen i, and L. O. Howard, Washington. 

In the absence of the secretary, Mr. J. B. Smith, Mr. L. O. Howard was nominated 
and elected secretary pro tern. 

The minntes of the previous meeting were read, and, with a single exception, ap- 
proved. Mr. Howard, as a member of the committee on by-laws, read the report of 
his committee. The report was accepted, and the by-laws read by paragraphs, 
amended, and adopted, as follows, with the exception of section 2, of Article III, which 
was laid upon the table for fatnre action : 

BY LAWS. 
Article L—Of Members, 

Section 1. The classes of members are defined in the constitution, as are their 
rights to Yoto or hold office. Members of all kinds have equal privileges as to presenta- 
tion of papers and in the scientific discussions at the regular meetings, and may, by per- 
mission of the presiding officer, speak on business questions before the association. 

Section 2. All members have equal rights to the published proceedings of the asso- 
ciation and to any publications controlled by or distributed by the association, save 
that should any publications of economic interest be distributed by the association, 
the distribution lists furnished by the active members are first to be regarded. 

11540— No. 5 2 
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Article U.^Of Officers and their Duties, 

Section 1. It shall be the daty of the president, in addition to the ordinary duties 
of a presiding officer, to prepare and deliver an annual address, to be delivered at the 
annual meeting over which he presides. 

Sec. 2. It shall be the duty of the secretary to provide the necessary stationery ' 
and such books as he may be directed to provide, the expenses forwhich shall be met 
by an assessment of not less than 25 cents on the members in attendance at the meet- 
ings. The sum so collected shall be used by the secretary to re-imbnrse himself for 
advances made and to meet the ordinary expenses of the association. An account 
shall be rendered at each annual meeting, and if needed, an additional assessment 
shall be imposed. 

Sec. 3. All officers shall be elected by ballot after open nomination, and this by-law 
shall nut be suspended except by unanimous consent of the voting members present. 

Article 111.^0/ Meetings. 

Section 1. Notice of the time and place of meetings shall be published in all the 
American entomological periodicals and in Insect Life. 

Sec. 2. Special meetings shall be called as provided for in the constitution, and 
notice of such meetings shall be given by the secretary by mailing to each voting 
member a formal specification of the time and place of meeting at least two weeks 
before the date fixed in the notice. The notice shall state the reason for such meet- 
ing, and shall specify the business to be transacted, and no other business shall be 
transacted. 

Sec. 3. The order of business at regular meetings shall be, at the first session : 

(1) Calling the meeting to order by the president. 

(2) The annual address by the president. 

(3) Reports of officers. 

(4) Reports of committees. 

(5) Proposal and election of members. 

(6) Written business communications. 

(7) Verbal business communications. 

(8) New business. 

(9) Programme of papers and discussions. 
(10) Adjournment. 

On the following sessions : 

(1) Reading and action on the minutes of previous meeting^. 

(2) Unfinished business. 

(3) Proposal and election of members. 

(4) New business. 

(5) Programme of papers and discussions. 

(6) Adjournment. 

At the last session of the meeting the order of business shall be as at other sessions 
except that after order 5 will come : 

(6) Election of officers for the next meeting. 

(7) Fixing time and place of next meeting. 

(B) Reading and action on rough minutes of the entire session. 
(9) Final adjournment. 

Article IV. — Amendments to By-laws, 

Section 1. Changes in these by-laws may be made at any regular meeting in the 
same maLuer and on the same notice as prescribed in the constitution for amend- 
ments to that instrument. 

The association then adjourned until 1.30 p. m. 
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AFTKRNOON SESSION. 

The nieetinj? was called f4> wdar at 1.50. The following names were added to the 
list of active members: C. L. MarlatI aad Tyler Townsend, of Washington, D. W. 
Goqnillett, California ; £. A. Popenoe, Kansas; J. M. Stedman, New York ; C. H. Fer- 
nallif, liMMafeHHfel^ The application of A. S. Packavd of Rhode Island was referred 
to a committee consistiivv^thA {^resident and the secretaij, with power to act after 
it shall have been ascertained wlkeHar Dr. Packard at present teaishes economic en- 
tomology. 

The following were elected associate members oC the association: F. W. Qoding, 
Illinois; T. D. A. Cockerell, Colorado; George D. Hbl^ New York. 

Arthur £. Shipley of Cambridge, England, was elected a te%ign member. 

The secretary was instructed in the case of the applications of F. H. Chittenden, of 
New York, C. L. Eakin, of West Virginia, and (George F. Whittemore, ofMaasachnsetts, 
to inform the applicants that according to the present information of the ai«aciation 
they are not entitled to associate membership. 

Upon the nomination of Mr. Cook, Mr. F. H. Hillman, of Nevada, and npon the 
nomination of Mr. Forbes, Mr. John Marten, of Illinois, were placed on the rolls as 
active members. Upon motion, a committee of three npon programme was provided 
. for, the president appointing Messrs. Howard, Cook, and Lugger. « 

The secretary, on behalf of the Entomological Society of Washington, invited the 
visiting entomologists to attend a meeting Tuesday evening at the residence of Dr. 
William H. Fox, 1826 Jefferson Place. 

Mr. H. Oarman read two papers entitled : (1) ''Notes on a Com Hoot- worm in 
Kentucky ; " (2) " The Bordeaux Mixture as an Insecticide. '' The writer had discov- 
ered that the Com Root- worm of Kentucky is not Diahrotica longicornia, but D. 12- 
punctata. He has studied its life history at some length and has discovered that it is 
double brooded in Kentucky, and surmises that it hibernates as an adult. It affects 
moist lands much more severely than dry lands, and the previous crop seems to have 
little relation with the amount of damage, which is contrary to the state of affairs in 
Illinois with D. UmgioarnU, Its work is like that of the allied species, and many fields 
were found to be severely injured. He described briefly the different stages of the 
two species and suggested remedies. 

In his second communication he described the effect which treating potatoes with 
the Bordeaux mixture had upon the Flea Beetle and upon the Margined Blister-beetle. 
His experiments showed that potatoes treated with it were damaged much less by 
both species than were portions of the crop which were untreated. 

In discussing these papers Mr. Riley stated that the transformations of D. 12rpunctata 
and its com-root feeding habits had been known to him for some years, the species 
being included among the divisional notes at the Department. Mr. Forbes had ex- 
perienced the same thing in Illinois and stated that in small fields the yield had been 
reduced 20 per cent. He also had found only one brood in Illinois. He stated the 
onrions fact that occasionally larvsB were found of a red color, in which micro- 
scopic examination revealed a Bacillus, which he had succeeded in cultivating and is 
now growing in culture tubes. The culture medium is stained red, and this is due to 
a diffusion of color and not to penetration of the Bacillus. Mr. Riley stated that 
the adults of Diahrotica unquestionably hibernate. Bir. Pergande stated that he had 
found D. ISl-punctata in the neighborhood of Mount Vernon some years since, feeding 
very abundantly upon the roots of com. 

Mr. Lintner, in discussing Mr. Carman's second paper, called attention to the dis- 
tinction between "insecticide" and ''preventive measures," and hardly thought that 
Mr. Garman could call the Bordeaux mixture an insecticide in the case he had men- 
tioned. 

Mr. Garman stated that he considered Mr. Lintner's point well taken, and that 
lie was really not certain that the insecticide effect of the mixture was as great as its 
preventiye effect. He had proved, however, upon a small scale in confinement that 
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it had an andonbted insectieide effect npon the Colorado Potato-beetle. Mr. Riley 
stated that recently Id France he had seen the Bordeaux mixture used upon a large 
scale, and that its effect could be distinguished at a distance* as it gave the Tines a 
bluish or glaucous appearance. He stated also that it had been found in France that 
many insects are destroyed by this mixture. He stated that the discovery of the use 
of the Bordeaux mixture was an excellent illastration of accidental discovery, since, 
long before the appearance in France of the Peranospora viticola^ vine-growers in the 
neighborhood of Bordeaux had used the mixture on the enter rows to deter thieves, 
and when the disease appeared it was found that the vines thus treated were not 
affected. He stated that were he a vine-grower he should certainly mix some other 
insecticide with the mixture, in order to more surely accomplish two results at once. 
The meeting then a^oumed until 11 o'clock Wednesday morning. 

November 13, 1889. 

The association met at 11 a. m., President Riley in the chair. The minutes of the 
previous day were read and approved. 

By a special motion it was resolved to omit all personal titles in the minutes. 

Under the head of "new business'' it was moved and carried, in obedience to a 
suggestion that such action was desired, that the association oo-operate with the _ 
Association of Agricultural Colleges and Experiment Stations in so far as to meet 
with them at 4 o'clock and to report progress. 

8. A. Forbes then read a paper entitled '* Office and Laboratory Organization.'' 
Premising that eTery laboratory should start with a well-considered and elastic 
scheme, he described at some length the circumstances of his own work, and his own 
plan of organization.* In discussing this paper Mr. Riley dwelt upon the subject of 
simplicity in methods and described the system which he had introduced into the 
Division of Entomology and the Department of lusecto of the National Museum. He 
believed that, in the case of rapidly accumulating material sent in from all parts of 
the country, to keep such a record of all accessions and a system of cross-references as 
described by Mr. Forbes would involve an amount of clerical work hardly justified by 
the results, and described his methods, particularly in regard to the recording of 
biologic material. 

Parallel with Mr. Forbes' paper, he discussed methods of keeping and cataloguing 
letters, newspaper clippings, and books. 

The topic was then announced for discussion, '* Where shall we publish descrip- 
tiuus of new species and results of non-economic observations f " Mr. Lugger stated 
that at bis station he found it impossible to publish anything in the bulletins which 
was not of self-evident practical importance, and that he was accumulating a great 
deal of valuable information which thus could not see light. 

Mr. Bruner stated that a different condition existed at his station, and that he was 
obliged to publish such observations and even descriptions of new species, but to in- 
sert them as foot-notes. 

Mr. Riley read a letter from Mr. C. H. Femald, of Amherst, objecting strongly to 
the publication of descriptions of new species in bulletins. Mr. Gillette stated that 
he was obliged to publish descriptions of new species in the bulletins of his station, { 

his director insisting that the results of all the original work done at the station I 

should first see light in its bulletins. Mr. Cook expressed agreement with Mr. Fer- j 

nald's letter and offered the following resolution : j 

" Reaolvedf That it is the opinion of this association that the bulletins of the Exper- i 

iment Stations and Agricultural Colleges should not contain descriptions of new spe- 
cies." I 

The resolution was unanimously adopted. I 

Mr. Forbes moved that the secretary represent the association at the 2 o'clock meet- i 

• * This paper appears in full in this number, p. 185. 
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ing of the Experiment station section and convey the resolation of this association 
to meet with them at 4. Carried. The aasooiation then adjonined nntil 2.30. 

AFTERNOON SESSION. 

The meeting was called to order at 2.50. 

Mr. Cook offered the following resolation : 

'* Resolved, That a committee be appointed to act in connection with the Associa- 
tion of Agrioaltnral Colleges and Experiment Stations.'' 

After some discnssion the resolation *was adopted. 

Mr. Howard moved that a committee of three, with the president as chairman, 
ffhould be appointed to report to the section of Experiment Stations at 4, and also to 
attend the discussion of amendments to the constitation of the general association in 
order to explain the status of the Association of Official Economic Entomologists. 

The topic, ''How far shall we recommend patent insecticides and machinery/' was 
announced for discussion. Messrs. Cook, Lugger, Brnner, Forbes, Riley, and Lintner 
discussed this topic at some length, the joint opinion being embodied in the follow- 
ing resolution, which was offered by Mr. Cook and adopted by the association : 

^'Resolved, That in our opinion we, as officers of the Experiment Stations, should be 
slow to recommend even by mention any patent insecticide until by analysis and test 
we find it worthy of recommendation." 

The general opioion seemed to be that in case a patent insecticide proved to be 
thoroughly efficacious and sufficiently cheap there should be no hesitation in recom- 
mending it. 

Mr. Gillette read a paper entitled '' Spraying Points,'' in which he gave certain 
conclusions which he seemed to have reached by recent experiment. He stated that 
wbite arsenic freshly mixed with cold water did less damage to foliage than Paris 
ji^reen, while London purple brought about greater damage than Paris green. Ar- 
senic, however, prepared by boiling, produced a more injurious effect than either of the 
other substances, which would indicate that it is the arsenic in solutiom that is to be 
feared. 

Mr. Marlatt called attention to the fact that the different sides of the same tree, 
according to sun exi:o8ure, and difference in the ages of trees, tend to produce different 
results from spraying. The matter was discussed at some length by Messrs. Riley, 
Lintner, Cook, and Gillette. 

Mr. Gillette read a paper entitled " Codling Moth Experiments," in which he gave 
the results reached at the Iowa Experiment Station the past season by using a dry ap- 
plication of Paris green in plaster, in the proportion of 1 of the poison tu 100 of the 
plaster ; an application of carbolized plaster prepared by thoroughly mixing 1 pint 
of the crude acid in 100 pounds of plaster, and an application of London purple in 
water in the proportion of 1 pound of the poison to 128 gallons of water. By esti- 
mating the protection in the usual manner it was found that the Paris green and 
plaster application saved 94 per cent., the carbolized plaster 34 per cent., and the 
London purple 68 per cent, of the fruit that would have been wormy in the absence ot 
any treatment. 

Mr. Gillette then called attention to the fact that nothing like correct results could 
be expected by figuring out the protection in the ordinary manner except in northern 
latitudes where the insect is single brooded. The results obtained would be too small. 
In order to get accurate results the two broods must be kept separate, otherwise the 
results will be greatly vitiated by the great number of eggs that will be laid upon 
the sprayed trees by moths flying in from the checks and also by the smaller number 
of eggs that will be laid on the checks because of the great number of larvse of the 
first brood destroyed upon the treated trees in their vicinity.* 

•This paper will appear in Bulletin No. 7 of the Iowa Agricultural Experiment 
Station. 
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As the time for adjoarament had arrived, the disoasslon of this paper was post- 
poned until the next seasion. 
The associatiou adjoamed to meet at 9 o'clock, November 14 

NOVEMBEB 14, 1889. 

The meeting was called to order at 10 o'clock by Vice-President Cook. The min- 
ntes were read and approved. 

The secretary read a letter from D. S. Kellicott, who stated that at present he con- 
sidered him^lf not eligible to membership. 

Under the head of '* programme "the chair lAinonnced that the discussion of Mr. 
Gillette's paper of the previous day was in order. 

Mr. Forbes expressed himself as of the opinion that, from our present knowledge of 
the use of the arsenites as insecticides, they can be recommended for use on the peach. 
In spraying for codlin moth he had not found that any special benefits resulted from 
spraying for the second brood. 

Mr. Cook had found that injury resulted to the peach from the use of white arsenic 
stirred in cold water. 

Mr. Riley, regarding the apparent revulsion of feeling concerning London purple, 
stated that in his opinion we must be very slow in reversing judgments, carefully 
formed, of years of experience, and that both London purple and Paris green varied 
in quality ; that their effects varied on different plants, and even in different kinds 
of weather. 

Mr. Brnner presented some notes on IHahrotioa longioomiSf which he had found very 
abundantly in the city of Lincoln, Nebr., as late as the middle of October. The 
species is to a certain extent nocturnal in habit, as he had collected 250 at one elec- 
tric light. The adults feed upon the foliage of radishes and turnips, and have been 
found about the roots of the wild sun-dower. He has not found it breeding at the 
roots of corn, but knows that it does so occur in his State. He thinks that it must 
have some other larval food plant. 

In discussing this paper Mr. Forbes stated that he had failed to find this insect 
breeding upon anything else than corn, although extensive search had been made by 
himself and his assistants for other larval food plants. He admits that there is a 
strong possibility that it has other food plants, and Mr. D. S. Harris thinks that he 
has found it upon Purslane. Mr. Forbes considers the species as normally inhabiting 
the far West and spoke of its extraordinary increase in Illinois in late years. Twenty 
years ago Walsh mentioned the finding uf three specimens in Illinois as worthy of re- 
mark. 

Mr. Lugger had found three pnpse of D, l^-punctata at the roots of Budbeckia in a 
field which had been grown in corn the previous year. 

Mr. Garman stated that Mr. D. 8. Harris thought that he had also found it upon 
the roots of Lambs-quarter. 

Mr. Riley stated that years ago in Missouri it was very rare, and may be considered 
as belonging to the class of insects which have changed their habits of late years. 

Mr. Brnner had never seen a specimen in Nebraska until within the last two or 
three years. 

The topic of ** Co-operation" was then taken up for discussion. 

Mr. Lugger suggested that the distribution of beneficial insects was a subject which 
might enter into a co-operative scheme. 

Mr. Forbes stated that he had formulated no distinct plan of co-operation, but that 
|n his opinion there was uo objection to duplication of work, but that there were, 
rather, arguments in favor of it. 

The question resolved itself into two heads : How can State workers help each 
other, and how can the General Government help State workers? 

On the latter point he stated that in his opinion the assistance will be compara- 
tively of a technical character in the way of determination of specimens and ref- 
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erences to literature. As this side of the work is more likely to be oTerlooked, he 
wonld be glad to see a resolation passed commending the technical side of the Goy- 
emment work inentomology to Congress. 

Beferring to Mr. Lugger's suggestion, he further suggested that the distribution of 
diseased insects afforded an opportunity for co-operation. 

Mr. Riley stated that he felt strongly that an opportunity for co-operation existed 
in special lines. He thought that a standing committee on co-operation might be 
appointed to plan definite experiments on mooted questions and to send out author- 
itative suggestions to station entomologists and to members of the association. He 
suggested uniform standards and uniform and better correlated results. In regard to 
the gathering of statistical information, he Instanced the case of Bypoderma hav%9f 
stating that the work of the Department at Washington could be greatly facilitated 
by the assistance of different entomologists in their respective localities. The case 
of the spread of a new pest affords another field, as accurate information of the rate 
and extent of the spread could be more easily gained by co-operative work. 

Mr. Forbes spoke of the concert of observations and report in regard to outbreaks 
over a wide area, but considered, that all arrangements should be flexible and that 
the work of a formal committee might be cumbersome and slow. He thought that the 
work might be accomplished by mere saggestion, by letters either from individual 
workers to one another or from the Department at Washington to the members of the 
association. 

Mr. Lintner thought that it would be desirable and that the members of the asso- 
ciation 4iad a right to ask that the Division of Entomology should formulate a plan of 
co-operation and that the Division itself should also have the right to call for aid on the 
members of the association. He instanced the Rose Bug as a case where co-operation 
would be advisable. He had learned from a correspondent in Virginia that the Rose 
Bogs of a given neighborhood came from a swamp, and he urged that all members of 
the association in localities where this insect is abundant should endeavor to find 
whether its breeding places were restricted to sandy or swampy localities. 

Mr. Al wood rather dissented from the proposition that the co-operation should be 
left to correspondence. He thought that the particular charging of a committee with 
the planning of work would be more effective. 

Mr. W. O. Atwater, by invitation, addressed the association and said that the plan 
adopted by the horticulturists seems to him, a very good one, and thought that it 
would be advantageous to extend the scheme of co-operation beyond the experiment 
stations and to interest all practical workers in the subject. He dwelt at length upon 
the necessity of a high scientific ideal. 

Bir. Lintner offered a resolution which, after amendment, was adopted in the fol- 
lowing form: 

" Resolved, That a committee of five be appointed by the president, of which he 
shall be chairman, and which shall consider and report to the next annual meeting 
upon a method or methods to secure co-operation among the members of the associa- 
tion. It is also authorized to represent the association in conference with any com- 
mittee on entomology which may be appointed by the Association of Agricultural 
Colleges and Experiment Stations." 

The topic of " amendments to the constitution " was then brought before the asso- 
ciation for discussion. 

Mr. Forbes moved that the paragraph relative to meetings be amended to read as 
follows: 

" The annual meeting shall be held at such place and time as may be decided upon 
by the association at the previous annual meeting, and special meetings may be 
called by a majority of the officers. Eight members shall constitute a quorum for 
the transaction of business. " 

Mr. Lintner proposed that the opening paragraph of the constitution be amended 
so as to read as follows : 
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'' This association shall be known as the Association of Economic Entomologists.*^ 

It was moved and carried that section 2 of Article III be taken from the table, 
and upon motion it was adopted in the following form : 

'' Special meetings shall be caHed as provided for in the constitution, and notice of 
snch meetings shall be given by the secretary by mailing to each voting member a 
formal specification of the time and place of meeting at least two weeks before the 
day fixed in the notice. The notice shall state the reason for snch meeting and shall 
specify the business to be transacted, and no other business shall be transacted at the 
special meeting. " 

The meeting then adjourned to 4 p. m. 

AFTERNOON SESSION. 

The association reconvened at 4 o'clock ; President Riley in the chair. 

The committee appointed to report to the Associatiop of Agricultural Colleges and 
Experiment Stations reported that they had taken no action, as no opportunity had 
been allowed. 

The following resolution was proposed by Mr. Cook and unanimously adopted : 

** The Association of Official Economic Entomologists desire to express their hearty 
appreciation of the generous support afforded the Entomological Division of the 
Department of Agriculture, as is shown by the publication of bulletins, reports, and 
Insect Life, no less than the aid which we receive individually through this Divis< 
ion of the Department. We also recognize the great opportuuity of the Division to 
publish monographs, and especially to advance the technical part of entomology. 
Therefore we wish to express to the Secretary of Agriculture our great desire that all 
possible aid be given this Division, that such publications may be increased and such 
valuable work further extended.'' 

The following resolution was offered by Mr. Alwood and adopted by the associa- 
tion: 

^^ Resolved, That the committee on co-operation appointed by the Association of 
Economic Entomologists express a desire to co-operate with the committee on euto- 
mology of the Association of American Agricultural Colleges and Experiment Sta- 
tions." 

It was moved, seconded, and carried, that the association hold its next annual 
meeting at the same time and place at which the Association of Agricultural Colleges 
and Experiment Stations next meets. 

The president appointed as his colleagnes upou the committee to submit a plan of 
co-oper ation, s. A. Forbes, J. H. Comstock, A. J. Cook, and J. A. Liutner. 

It was moved, seconded, and carried, that it is the sense of this meeting that the 
officers elected at the preliminary meeting should hold office until the second annaal 
meeting. 

It was moved and carried that the Department of Agriculture be requested to pab* 
lish the proceedings of the present meeting in Insect Life. 

On motion of Mr. Lintner a vote of thanks was given to the acting secretary. 

The association then adjourned. 

L. O. I^OWAKD, 

Secretary pro temport. 
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OinCE AVD LABOKATOBT ORGAVIZATIOH.* 

By B. a. Forbes, Champaign, IlL 

With the sudden establishment of a large number of new offices and 
laboratories of investigation in a field hitherto very slightly occupied^ 
the subject of special office organization and equipment becomes highly 
important and interesting, and will become more so as the work of each 
station increases in scope, difficulty, and complexity. Although I have- 
never been a station worker, in an experience of fifteen years in the 
gradual development of a natural history institution, in which I began 
ignorant and alone and which now commonly employs six to eight 
assistants, I have learned, among other things, the very great impor- 
tance of having from the first a well-considered and elastic scheme of 
organization, under which the work may grow freely from year to year 
without autgromng any of the more or less costly equipment of its earlier 
periods. While an investigator works alone, or with mechanical aids at 
most, he needs little else, perhaps, but helps to memory; but as soon as 
he finds himself able and obliged to call in the aid of more or less skilled 
assistants, the results of whose labors he must be able to command and 
collate rapidly at will, he finds an elaborate system indispensable. A 
future of this description I hope we may all at least look forward to; 
and it is on this ground that I have thought it profitable to describe my 
own system — tested now by several years' use in a field somewhat more 
trying, probably, than the average station worker will need to.occupy. 

The institution to which I refer combines under one management a 
natural-history survey of Illinois, the work of the official entomologist 
of that State, and the instruction work of the department of zoology 
and entomology in the Statn University; and the object of its organiza- 
tion is such a co-ordination of the collections (both determined and un- 
determined, technical and economic), the collection records, the notes 
of observations and experiments (whether my own or those of my assist- 
ants), the correspondence of the office, and the literature accessible to 
us, that each and all of these may be readily drawn upon and made 
completely available for the treatment of any subject whatever which 
comes within our field. 

The essentials are the collections (classified and unclassified), the 
records, the notes and correspondence, and the library; and the organ- 
ization consists in an arrangement and orderly analysis of each of these, 
with a complete system of cross-references from one to another. The 
collections are, as usual, the reference collections (determined, labeled^ 
and precisely arranged in the zoological order) and the miscellaneous, 
duplicate, and undetermined material, including the economic series; 
the records are the accessions catalogue and the species catalogue, 
with card index to each ; the notes are on slips, in labeled boxes, classi- 

* Raa(1 before the second meeting of the Association of Economic Entomologists, 
November 13, 1889. 
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fled in zoological order; the correspondence is alphabetically arranged 
by half years ; and the libirary is arranged in order of subjects and 
catalogued on cards, article .by article, under authors' names, this card 
catalogue having subordinate subject indexes. 

The reference collection in entomology is in excellently made double 
boxes, usually four specimens representing each species, one bearing a 
species label, which shows, beneath, the date and locality of the speci- 
men and the name of the person responsible for the determination. 
The other three specimens have date and locality only, with sometimes 
a species number, where it is possible that specimens of different but 
similar species may get mixed by inadvertence in returning specimens 
to the boxes. 

The miscellaneous, duplicate, and undetermined specimens are also in 
labeled boxes (if dry), all classified, at least to families, each winter, 
and all bearing a number corresponding to an entry in the accessions 
catalogue. If the species has been determined, the specimen will also 
bear a species catalogue number. The alcoholic economic and miscel- 
laneous material is in vials and bottles, closely stored in racks, each 
vial bearing at least an accessions catalogue number, this series being 
arranged in numerical order. 

The accessions catalogue contains an entry for each time and place 
at which collections have been made, showing date, place, collector's 
name, and the general character of the collection, as nearly as it can 
be conveniently described without determination. This catalogue has 
also a broad column for cross references to the species catalogue. 
These accessions catalogue numbers must be placed on every package 
of specimens received, and, as packages are broken up and the contents 
mounted, on each specimen, except where these are put into the refer- 
ence collection, when the data indicated are written out on a label, as 
above described. All note slips referring to these collections must also 
make a cross reference to this accessions catalogue; that is, must bear 
the proper accessions catalogue number. In brief, every specimen, 
every note, and every entry in the species catalogue must show a refer- 
ence to the accessions catalogue, and every entry in the latter must 
finally refer to the species catalogue by as many numbers as there were 
species in the collection represented by it. These latter references ena- 
ble one to learn in a moment what any given collection consisted of. 

Material intended for the breeding cages is likewise entered and 
numbered on the accessions catalogue, and this number is placed at the 
head of the breeding-cage record, kept on slips like the other notes. 
Whatever specimens are bred are similarly entered, references being 
made by number to these entries in the body'of the notes. 

The species catalogue is simply a numbered list of specific names, 
with references against each entry to all the accessions catalogue num- 
bers representing collections in which the species was found. These 
references enable one to determine for each species all the dates and 
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localities of its collection. This catalogae is indexed on cards, alpha- 
betically arranged, each name on a card being followed by numbers 
corresponding to the varions entries of that namber on the species cata- 
logue. We also keep up an accessions catalogue index made on a simi- 
lar plan, intended to give us access to the miscellaneous and unclassified 
material in our collections. 

The result of this arrangement is that no matter at what point one 
takes up a topic, whether he has before him a specimen, a note slip, an 
accessions catalogue entry representing date and locality of collection, 
or a species catalogue name, he can rapidly bring together from the 
other sources all the material, information illustrating it. 

Our notes are all made on single slips of uniform size, suitable for 
cither ink or pencil entries, and each ha^ at the head the accessions 
catalogue number of the collection to which it refers, followed com- 
monly, for convenience, with a brief general remark sufficing to show 
the nature of the object mentioned. These notes, as already explained, 
are in paper boxes, labeled on the edge with the name of the family or 
other group to which the notes contained apply, and arranged in system- 
atic order, the scheme being a perfectly elastic one, requiring only the 
insertion of now and then a few new boxes, as the notes under any head 
become so numerous as to make subdivision necessary. In these boxes 
are also placed slips bearing brief abstracts of letters which contain im- 
portant scientific information, with references to the places of these let- 
ters in the file. 

The library has as the basis of its organization the authors' card 
catalogue already mentioned, with subject indexes, also on cards, the 
degree of analysis varying according to the needs of our work. The 
entries under each author's name being numbered, the references in the 
subject index are to the author's name and the number of his article. 

If I were now to begin a new work, I would at once begin an accessions 
catalogue of collections, and an authors' catalogue to my library, and 
would keep my notes on slips, with references to the accessions catalogue 
entries. The other features of the scheme of organization I have out- 
lined above could then be added as they were needed and as they 
could be provided for. 



EZTKAGTS FBOM COB&ESPOHSEVCE. 

The Mediterranean Flonr-moth. 

• • • I icnow of no bettermeans of obtaining infoimation npon economic ento- 
mology than through the pages of year most valnable publication. I shall be obliged 
if yon will insert the following notice of the appearance in Canada of the Mediterra- 
nean Floor-moth, Epheatia kUhniellaf with the double purpose of putting those con- 
cerned upon their guard against this troublesome and extremely injurious iusect, 
and at the same time eliciting from your correspondents as much information as pos- 
sible as to its occurrence in America. For a year or two it has been giving trouble 
in some of the large mills and feed-stores in England, and Miss Ormerod has published 



188 

a valuable notice and warning to English millers in her last report. During the past 
sninmer it has been brought to my notice as a roost serious pes6 in one of our Cana- 
dian cities. The outbreak was so serious that our provincial government of Ontario 
took the matter in hand, and through Dr. P H Bryoe, the secretary of the provin- 
cial board of health, have Just issued a bulletin upon its operations, appearance in 
the diflfereut stages, and the means which have been adopted to eradicate it before it 
spreads further. This bulletin, which is written in a manner which will be under- 
stood by every one, is most timely, and will, I believe, be attended with very bene- 
ficial results. 

The milling interests of America are, however, so enormous that it becomes impor- 
tant to make known its appearance here as soon as possible, so that prompt action 
may be taken immediately a new occurrence takes place. 

The following extracts from Dr. Bryce's bulletin will show the gravity of the case. 
The first is condensed from the account given by the firm in whose mill the insects 
were observed. 

*' The first appearance of the Flour-moth we remember seeing wa9 during the month 
of March, 1889. The moth was seen flying about in the ba^ment of the mill, but 
little attenti'*n was paid to it. In April there was an appearance of a few moths on 
the different floors of the mill, even at the top. In the month of May we were troubled 
with a few worms in some of our goods, and in June more of them appeared. In 
July they Increased rapidly. About the middle of July we shut down for a day or so ; 
took the clothing from our bolting reels and cleaned it and washed the inside thor- 
oughly with soft lye soap and lime. We did the same with the elevators. When we 
started up again every comer and part of the 'mill had been thoronghly cleaned, a^ 
we supposed, and we commenced to work again ; but after about four days we found 
our bolting reels, elevators, etc., worse than before. They were literally swarming 
with webs, moths, and worms, even inside the dark chambers of the reels. We shut 
down again and made a more thorough cleaning by washing, etc. While this was 
going on we found there was no use to try and clear ourselves of the pest, as the mill 
walls, ceilings, cracks, crevices, and every machine was completely infested with 
moths, cocoons, and caterpillars, and there was no usegoiug on.'' ^ 
Eventually the firm had to vacate their premises and build a new mill. 
Dr. Bryce continues upou page U of the Bulletin, after detailing its habits, as fol- 
lows: 

*' From the foregoing it will be apparent that the moth may not only be transported 
from one place to another in any one of its various stoges, but that search for its 
presence in any one or all of these must be made where its presence is Ruspected. It 
will at once be seen how great are not only the dangers of its transmission from one 
mill to another and one locality to another, but also how many are the difficulties 
attaching to its detection, while as yet only a few individuals may have been intro- 
duced iuto a warehouse or mill. With what rapidity the Epkestia kiihniella develops 
under favorable conditions, nothing will better illustrate than the correspondence of 
a sufferer therefrom already published. When it is stated that a large ware^use, 
some 25 feet wide, 75 feet long, and four stories high, became literally alive with moths 
in the short course of six mouths, while thousands upon thousands of the cocoons 
were fouud adherent to the walls, joists, posts, ceilings, and in every nail-hole, cracks 
in floors, partitions, machinery, and furniture throughout the whole building; while 
in sample bosces of cardboard, in small and large bags, in flour stored anywhere 
throughout the building, it was abundantly present, it will be understood what millers 
have to expect to encounter if they neglect the most vigorous measures to destroy the 
first moths which at any future time may appear on their premises. To illustrate 
further the difficulty of overcoming the pest, once introduced, it may be stated that 
several men have been at work in the building from which our correspondent has 
removed his machinery, for over a fortnight in burning all woodwork, as flooring, 
fixtures, etc., sweeping down walls aud destroying tho rubbish, the walls thereafter 
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having to be washed down and the floors sombbed with dlBinfeotants ; while during 
the process many pounds of sulphur have been burned in order that the fumes may aid 
in the work of destrnction.'*~[ James Fletcher, Ottawa, Canada, October 31, 1889. 

Spider Bites->Two Ceylonese Cases. 

Since reading your several notices of spider bites in America, two cases have come 
under ray own observation. In both cases the patients (Tamil coolies) were bitten 
on the hand by the large, hairy spider, Mygale /oMctato, while working in the field. 
Both patients complained of recurring spasms followed by soreness and muscular 
pains extending through the leg, arm, and neck on the affected side. The local medical 
officer applied, m one case, fuming nitric acid to the puncture, and in the second case 
injected permanganate of potassium. This second treatment seems to have been the 
most successful, the painful symptoms abatiiig in a much shorter period. — [£. Ernest 
Green, Eton, Punduloya, Ceylon, October 5, 1889. 

Scent in Dnng-beetles. 

I have just returned from gathering a load of moss (8ph€^num) ont of a swamp 
miles in extent, where I saw a most remarkable illustration of the power of smell in 
insects. The day was mild and still, and there in the midst of the swamp the excre- 
ment of my horse attracted a large number of the small dark scavenger beetle, about 
the size of a horse-fly, so common in cleared lands at this season of the year. They all 
came from the direction of the higher land. I have long been of the opinion that 
the power of scent was stronger in insects than in any other department of animated 
creation. • • • — [W. W. Meech, Vineland, N- J., October 18, 1889. 

Beetles from Stomach of a " Chack- wills-widow." 

I send by mail some *' bugs'' taken from the stomach of a Chuck-wills- widow. Please 
state name, and whether injurious to agriculture.— [G. H. Ragsdale, Gainesville, 
Cook County, Tex., May 12, 1886. 

Reply. — » • • j beg to acknowledge the receipt of yours of recent date, ac- 
companied by insects taken from the stomach of the Chuck- wills- widow (AntrostomMs 
4xirolinen9i8). This bird has a curious habit of bolting these large beetles whole 
while on the wing. There are two species in yonr sending. One is JAgyrus gibbasus, 
a species the larva of which feeds upon the root of sunflower, and which has been 
recorded as doing considerable damage in Nebraska, where the sunflower is grown 
as a crop ; the other is LachnoBterna rugosa, a southern representative of the com- 
mon May beetle of the north. The larva of this insect is a white grub and doubt- 
less feeds on the roots of grass and similar vegetation. — [May 18, 1886.] 

^ Harvest-mite Destroying the Eggs of the Potato-beetle. 

I send yon inclosed in small box a specimen of an insect found by me feeding upon 
the eggs of the Colorado Potato beetle. I have been troubled every year a great deal 
by the ravages of the slugs, but this summer there are none upon my vines, though 
the usual number of old beetles are seen depositing their eggs. This insect may be as 
common as the house-fly, but he is new to me, and has won my gratitude. Perhaps 
you may be interested in him, but if not no harm will be done in placing him before 
your notice. — [Charles C. Bryant, Silver Lake P. C, Kingston, Mass., June 18, 1886. 

Beplt. — * ♦ » The insect which you found feeding on the eggs of the 
Colorado Potato-beetle is a Harvest-mite of the genus Trombidium. It appears, so far 
as I can ascertain, to be a new species, and consequently we should be very glad to 
receive further specimens. Is it at all common with youf I think that no record 
has been published of the work of auy Harvest-mite upon the eggs of the Potato- 
beetle, and in consequence your letter possesses considerable interest. • • * — 
[Jane 22, 1886.] 
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Sapposed Ipjmy to Qraam from Oastropliyaa polygon!. 

Please to inform me aa to the iaclosed insecto. A few days ago they made their 
appearance in great numbers in the court house yard, and are destroying the grass 
very rapidly. — [N. R. Sinithson, Winchester, 111., June 2, 1887. 

Reply. — * * * This beetle is known as Gat/rop^irta jioZjf^ojii. It is a pecfisfllif 
harmless species, injuring no crop and feeding solely upon the «eaA»«f €he genus 
Polgganum (knot- weed, joint- weed, goose-grass, door- weed, anart-weed, etc.) which 
grow among the grass in lawns. * • • I know of no recorded instance of such a 
habit, and your observation therefore beoooMV interesting if true. Will you there- 
fore please advise me whether yon ace not mistaken, and whether the insect does not 
feed upon some one of the weeds mentioned among the grass, rather than npon the 
grass itself f—[Jnne 7, 1887.] 

Damage to dead Tninka of Pine by Rhaginm lineatnm. 

I send yon by mail to-day specimens of the Pine-tree Borer, as requested in your 
letter, which bids fair to exterminate our pine trees. If you have any remedy to ad- 
vise, would be glad to hear from you. — [E. R. Memminger, Flat Rock, N. C, Septem- 
ber 8, 1888. 

Reply. — ^ * * The- insects sent are iSAa^iuni 2iii«atMia. This species does not 
kill the pine trees, but simply bores beneath the bark aud into the decaying wood of 
trees that have been killed by some other cause, or dead portions of live trees. It 
also attacks spruce and fir logs, stnrnps, aud dead standing trees. In case it should 
become destructive to logs which have been cut for timber, it can be destroyed by 
stripping off the bark and portions of the sap-wood infested. — [September 13, 1888.] 

Borne Vedalia Lettera.* 

* * * The Vedalias that you bronght to my p lace about the 20th of last March, 
and which we colonized on four large orange trees that were covered with Fluted 
Scale, have spread in all directions, although to begin with they followed the direction 
of the wind most readily. From those four trees they have multiplied so rapidly that 
in my orchard of 3,000 trees it is seldom that we can now find a Fluted Scale. I find 
a few of them on some weeds in spots, but I can also find the beetles there. The 
trees have put on a new growth and look altogether different; even the black fungus 
on the old leaves has loosened its hold and begins to fall to the ground. Besides 
having cleaned my orchard, they spread also to the orchard of my cousin and to my 
father's orchard ; the latter was also re-enforced by colonies from Mr. J. W. Wolf- 
skill and from Col. J. R. Dobbins. As my father has some 10,000, trees, and most all 
were more or less infested, the Vedalias had a grand feast ahead of them, and they 
have done their work most wonderfully. What I have said of my orchard applies to 
my father's also, and really to all our neighbors. When the Vedalias first began to 
multiply we took colonies of fifty or more in the pupa state and placed them in 
different portions of the orchard, and even had we not done so the Vedalia unaided 
would itself have reached there in almost the same time. 

On the Chapman place the Vedalias have cleaned the Fluted Scales off of the 150 
acres of land. They have taken more than an oppressive burden off of the orange 
grower's hands, and I for one very much thank the Division of Entomology for the 
Vedalia cardinalUf the insect that has worked a miracle.— [A. Scott Chapman, San 
Gabriel, Cal., October 18, 1889. 

* * * The Vedalia had practically freed my orchard of Iceryas on the 31st of 
July. It was on that date that I was obliged to post a notice at the entrance to my 
place, saying that I had no more Vedalias for distribution. The scale and lady-biid 



•These were addressed to Mr. Coquillett, at Los Angeles. 
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had fought out the battle, and while the carcasses of the vanqnished were every- 
where present to tell of the slanghter, the victors had disappeared almost entirely 
from the field. I have 35 acres in orchard — some 3,200 trees in all. I never colonized 
any Vedalias in my groTe» excepting the two consignments which you brought to me 
yourself— one hox on February 22 and two boxes March 20. I noticed the first increase 
from the lot No. 1 on the 15th of April, and from lot No. 2 on the 24th of the same 
month. On the 25th of April I found larvse upon several adjacent trees. These 
facts are from memoranda made at the time. I have a list of the names of fruit 
growers, 226 in number, to whom I i>er8onally distributed over 120,000 Vedalias in 
colonies of various sizes between May 31 and July 31. * * * — [J. R. Dobbins, San 
Gabriel, Cal., October 22, 1889. 

I am glad to report that the lady-birds you sent me are doing good work and in- 
creasing in this neighborhood, and as soon as all are supplied I will establish some 
on the mountain where the brush is full of them, also a small patch near the Ocean, 
and hope the Cottony Cushion-scale will soon be a scarce article in this section. — 
[Joseph Sextou, Goleta, Cal., August 12, 1889. 

On Heematobia serrata. 

I have Just received Insisgt Life, No. 4, Vol. II, for which please accept my most 
sincere thanks. 

On page 95 I find a passage which calls, on my part, for the following statement : 

On receiving the specimens of HcsmaloMa serrata from Dr. Lintner in September, 
1888, 1 at once suspected that they might be specifically identical with some Euro- 
pean Stomoxid, and I communicated them for identification to my friend, Mr. Kow- 
arz. He answered as follows: 

'*Ich habe mir alle MUhe gegeben, aber ich vermag in dieser Fliege nichts anderes 
als HoBmaiobia serrata R. D. (Lyperosia Rnd.) zu erkennen. Sie unterscheidet sich 
von den europaem nicht im Geringsten." 

Translation: '^I have taken great pains with this fly and can not recognize in it 
anything but the JET. serrata R. D. (Lyperosia Rnd.). It does not in the least differ 
from the Euroi>ean specimens." 

It is important, in such a case, to have it distinctly stated that the identification is 
based upon an actual comparison of specimens by the best authority. Mr. Ferdinand 
Kowarz, in Franzensbad, Bohemia, I consider as the entomologist who, itt present, 
possesses the most extensive knowledge and experience of European Diptera, espe- 
cially so far as the discrimination of species is concerned. I take, therefore, his de- 
cision as trustworthy and final, and I regret that Dr. Lintner did not mention Mr. 
Kowarz's name in the first publication which he made upon receiving my answer (in 
the Country Gentleman^ Albany, N. Y., November 29, 1888). 

My own knowledge of European Diptera is very insufficient, and in all doubtful 
cases I apply either to Bir. Eowarz or to Professor Mik, or, for Cecidomyias, to Dr. 
Franz Low (the two latter in Vienna). 

Yon will do me a favor by the publication of this letter in one of your next num- 
bers.— [C. R. Osten Sacken, Heidelberg, November 20, 1889. 
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OKBKRATi TORS. 

OVIPOSITIOX OP TBAGIBION PtXVIPKWSK. 

A desirable addition to onr knowledge of the life-bistory of Tragidion 
fulvipenne is made by Prof. £. A. Popenoe, in a pafier entitled ^' Note 
on tbe ovipoBition of a Woodborer,^ read at tbe Wicbita meeting of tbe 
E^ansas Academy of Science, and pnblisbed in tbe Manhattan Industrie 
olUt for November 2, 1889. Tbe Cerambjfdda^ as Professor Popenoe 
points ont, ordinarily oviposit in cracks of bark or in fissures made by 
tbe parent insect, and bence tbe striking variatiim in this babit in tbe 
case of tbe above-named beetle is the more interesting. 

Female beetles only were observed abont a wood-pile on warm days 
abont tbe end of September, and after considerable search they were 
seen ovipositing on sticks, probably on tbe chestnut oak. The habit of 
tbe insect in this particular is described as follows : 

Wbea detected in ovipoeition, the females were standing on the smooth bark, trans- 
versely to the stick, their bodies close to the surface, their antenns bent nnder at 
the tips, which were teaching the bark, and the broad tip of the abdomen closelj 
appressed to the surface over which the insect stood. The close contact of the mo- 
tionless tip of the abdomen to the bark prey en ted my noting the exact mode of placing 
the egg, and presently, becoming somewhat impatient, I lifted a beetle from position, 
and, to my surprise, instead of an oi>ening in the bark as I had anticipated, I saw a 
tubercle simulating so closely in appearance and color the corky outgrowths common 
on the bark of the chestnut oak that I was at first inclined io believe it one of these, 
and to question the purpose of the female in maintaining so long the position de- 
scribed. On an examination of this tubercle, however, I found it to be hollow, and 
within it, lying on the bark, with nn puncture or abrasion in tbe latter to be seen, 
was i»n oblong egg of a translucent, dull white surface, smooth and without mark- 
ings, so f%r as I could see with a pocket triplet of good definition. This egg was suf- 
ficient in size nearly to fill the hollow tubercle, or egg-case, as I may now call it. 
The egg-case is rather regular, ellipticle, strongly convex, measuring about one-six- 
teenth of an inch in length. Under the microscope, the case appears on the surface 
to be made up of scales of the thin external layer of the oak bark, intermingled with 
glistening particles, as of dried mucus. 

INSECTS INJURING THE TEA-PLANT IN CEYLON. 

We have recently received from Mr. E. Ernest Green of Eton, Pan- 
•duloya, Ceylon, a series of nine short articles ou the '^ Insect Pests of 
the Tea-plant " published in the Ceylon Independent^ July 3 to October 
3. The papers are illustrated by engravings made by a native from 
drawings by Mr. Green and, while naturally not of a high state of art, 
are plain and charaeterisstic. The pests treated are as follows : 

The Faggot Worm ( Eumeta carmerii). — This insect is one of the Bag- 
worms, and its popular name is derived from the fact that its case re- 
sembles a bundle of minute faggots. The life history is very similar to 
that of our common Bag- worm {Thyridopteryx ephemeraeformis), Mr. 
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Green qaotes a quaint native legend concerning these insects, to the 
effect that in a previous life they existed in the human form, when 
amongst other crimes they made a regular trade of stealing fire- wood ; 
at their death their souls were sent into the bodies of insects and con- 
demned to perpetually carry about with them a faggot of wood. This 
species is also found on the coffee plant. 

The Bober IZeuzera coffece). — This insect which has been so fre- 
quently treated as a coffee enemy and so known to planters as the <^ Bed 
Borer " is by no means uncommon as a borer of the tea-plant. It belongs 
to the CosairuB. 

The Tea. Babk-loube {Aapidiotus thew).— This is one of the most 
serious enemies of the plant and is very noticeable at the time of 
pruning. 

The Yellow Babklouse {Aspidiotus flavesoens). — ^This is a smaller 
species than A. thece^ but is much more readily recognized on account 
of its yellow color contrasting with the bark, while A. theoe is of the 
same color as the bark. 

TheTbanspabent-scaled Babk-loijse {Aapidiotus transparens.)— 
This species has been noticed only in small numbers and prefers the 
leaf to the bark. The scales are small, round, and colorless, and the 
insects can be plainly seen beneath them. 

The Lobsteb Gatebpillab (Stauropus alternus). — ^This is a large 
leaf-feeding species, and when five occur upon a single plant the leaves 
become completely devoured. It is a close ally to the Lobster Gater- 
pillar of Europe, 8 fagi. 

The Bed Tea-mite ob Bed Spideb {TetranyehUs biaculatus). — This 
miteiproduces a copper sunburnt appearance of the leaves and it will 
be remembered as having previously been described by Mr. Wood- 
Mason as affecting the tea- plant in Assam. Mr. Green thinks it identi- 
cal with the species described by Mr. Nietner as the '^ Bed Spider of the 
coffee tree (Acarus Coffece)P 

The Five-legged Tea-mite {Typhlodromus carina^tw).— -This spe- 
cies, Mr. Green says, is closely related to the Bust-mite of the orange 
(T. oleivaru8 Asbm.) which feeds on both sides of the leaf, while the 
Bed Spider is confined to the upper surface. He advised one part of 
kerosene emulsion to eighty parts of water, or one part of Phenile to 
two hundred and forty parts of water. 

The Yellow Tea-mite {Acarus tratwitcccw*).— This mite produces 
the condition called << sulky" and feeds upon the buds. The living in- 
sects can be found only upon the bud and the underside of the two fol- 
lowing leaves, and as each fresh bud opens the colony moves higher up, 
deserting the lower leaves, but these remain injured and always re- 
tain the marks of the insects. Excepting the Tea Bark-louse Mr. Green 
considers this to be the most serious pest to the plant. He thinks that 
the systematic destruction of all tea prunings while still green would 
prove an immense check to this pest and others. 
11540—1^0. 5 3 
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A NEW WAY OF USING GABBON BISULPHIDE. 

We bave not yet seen any notice in tbis coantry of tbe point bronght 
ont by the president of the Lyons Viticaltural Society in a recent ad- 
dress to the eff(6ct that vaseline is not only an excellent solvent of bisul- 
phide of carbon, but that it also produces the power of penetrating tbe 
soils and of woody tissues in a most remarkable manner. Bisulphide 
after having been taken up by vaseline liberates itself progressively 
and then vax>orizes. The action of the vapor is thus prolonged through 
many days. The strength of these vapors is far less than if the bisul- 
phide be used alone, but the effect is of much greater duration. In 
warm climates, where if the bisulphide were used alone the vaporization 
would be excee<}ingly rapid, its use with vaseline will be of great benefit, 
although adding somewhat to the expense. 

BANGE OF PYBAXIS FABINALIS. 

As is the case with other insects of similar habits, this common Meal- 
worm Moth is very widespread. The British Museum Catalogue in 
1858 records it from England, Germany, the whole of Europe, Madeira, 
United States, Nova Scotia, South Africa, Cape of Good Hope, and 
Australia. -We mention it at this time for the reason that Mr. J. G. O. 
Tepper in his papers on " Common Native Insects," published in the 
Garden and Field of Adelaide, South Australia, states that this moth 
i8 very commonly met with in outhouses, kitchens, and even on trees 
in the field. He says : 

Whether it is native or introduced is hard to say, as the writer already met it 
about April, 1854, as commonly as now in the country. 

It seems to us that it is without much question an European species 
imported into Australia and the rest of the globe, as it was noticed by 
the older Geoffrey and by Linnaeus. 

KIND WORDS FROM ABROAD. 

• 

Mr. A. M. Pearson, chemist to the Department of Agriculture of 
Victoria, in a lecture on '^ Science and Farming," published in Bulletin 
!N'o. 3, Department of Agriculture at Melbourne, makes use of the fol- 
lowing expression: 

Science has also lent its aid in the direction of overcoming plant diseases and insect 
pests, and I think it must be acknowledged that the Americans, more especially the 
Department of Agriculture at Washington, have taken the lead in this direction. 

ON SOME GALL-MAKING INSECTS IN NEW ZEALAND. 

Under the above caption Mr. W. M. Maskell has published a short 
paper in the Transa^itione of the New Zealand Institute for 1888, in which 
he describes certain galls upon Olearia furfuracea, a native shrub, 
known by the settlers as "Ake-ake,"and by tbe Maories as "Ake-piro." 
Mr. Maskell has reared from the galls a dipterous insect and a hymen- 
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opteran. Iq referring to the latter insect, which be calls Eurytoma 
olearicBy he states that while it seems likely that this iusect is a gall- 
producer, it may be only a messmate of a Cecidomyia, as its larvae and 
pupce are found mixed indiscriminately with those of the Cecidomyia, 
although in separate cells. He inclines to the belief that the Ceci- 
domyia produces the galls and that the Eurytoma makes use of them 
as a residence. In considering this question he refers to the Joint 
Worm AB Eurytoma hordeij and states that it is not certain that it is 
phytophagous, but that it may be only parasitic upon the larva of Oeci- 
domyff^ In this remark Mr. Maskell is behind the times, as there is no 
longer any question of the phytophagous nature of this species, but his 
greatest mistake occurs in the identification of the insect which he con- 
siders a Eurytomid. As his figures show, it is not an Eurytoma, and 
does not even belong to the family Chaloididdd. Specimens which he 
bas kindly seut us show that it is a Proctotrupid of the subfamily Pla- 
tygMterifKBj and belonging to the genus Manoerita. This identification 
of the insect renders it quite certain that it is a parasite. 

TEBTEBRATE ENEMIES OF THE WHITE QBUB. 

Prof. 0. W. Hargitt, of Miami University, in an article on the White 
Grub, contributed to the Oxford (Ohio) Ifews of April 6 last, gives from 
his personal observations some interesting notes upon the subject of this 
note. He finds that the crow is among the most active and constant 
enemies of this insect. 

His presence in flocks, promenading pastares and meadows, is almost whoUy due to 
his taste for this pest, as has been abnudantiy proved by an examination made apon 
the stomach and crop. 

The robin and the blackbird he states to be hardly less active as de- 
vourers of the grub. 

He also cites the sparrow-hawk, king- bird, jay, and the golden wood- 
pecker as of less importance. 

Among mammals he cites the mole and the skunk, while dissections 
of frogs showed several grubs and many adult beetles. In a single frog 
stomach six full-grown May-beetles were found. 

NEW METHOD OF DESTBOYINa SCALE-INSECTS. 

We understand that a patent has been issued to Mr. Edwin P. Fowler, 
of ^National City, Oal., for a process of dislodging and destroying scale- 
insects by means of a sand blast. We have been acquainted with the 
fact that this application was before the Patent OfiQce for some time, but 
have been unable to publish anything concerning it pending its con- 
sideration. The plan is an ingenious one, but whether it will pay or 
not is a matter for future experiment. A fan-blower or other apparatus 
capable of creating an artificial current of air is employed ; the current 
is directed against the tree, and in its transit from the fan is charged 
with sand. The force of the current is carefully gauged and the sand 
may be heated. 



196 

1)B« FRANZ LOW. 

It is with profound regret tbat we have just received from his brother 
the sad news of the death of Dr. Franz Low, which took place at Vienna, 
Anstxia, November 22, after a long and painfnl illness. With him en- 
tomological science loses a conscfentious worker, whose labors have 
greatly added to the common stock of knowledge, and his prematare 
death (he died in his sixty-first year) will everywhere be felt as a 
calamity. 

His first entomological paper was published in 1857, and treats of 
the larvsB of the Coleopterous genus Nebria^ but he soon became more 
interested in the life-history of gall-producing insects, especially Diptera^ 
Homoptera^ and Acarince. Of his numerous papers on this subji^ct, 
published mostly in tbe Proceedings of the Zool. botan. Society of 
Vienna, every one marks an addition to our knowledge. This is es- 
pecially true of the classification and life-history of the Psyllidce^ and 
he became the recognized leading authority on this intricate group of 
insects. Notwithstanding the works by Flor and Thomson, the clas- 
sification of PsyllidcB had remained practically where Forster left it in 
1848, and Low's paper, " Zur Systematik der Psylloden,'' published in 
1879, marks the first genuine progress since that time. Some years 
previously he had pointed out the great importance of the study of the 
earlier stages of PsyllidcB to a thorough understanding of this family, 
and his numerous contributions to this subject show how indefatigable 
he was in tracing and describing them. 

Dr. Low will also be remembered as the author of several valuable 
papers on Myiasis, and as one of the collaborators on the Zoologischer 
Jahresbericht from 1883 to 1885. Personally we shall greatly miss him 
as one of our most valued European correspondents, always ready to 
assist with suggestions and criticisms given in the most amiable and 
unpretentious way. He took a keen interest in American entomology • 
afid it was a delightful (if often difficult) task to answer the many 
knotty questions he plied us with in his letters regarding all sorts of 
insects, especially those treated of or described by the older authors. 

EUGfeNE MAILLOT. 

We also deeply regr**t to learn of the death of another valued friend 
and correspondent, Maillot, director of the silk station at Montpellier. 
Maillot was a man of great scientific abilit3', and was, at the same time, 
an eminently practical man. He was studying the different races of 
silk-worms from all parts of the world at the time of his death, and had 
contributed in a large measure to the general adoption in France of 
the microscopic selection of silk-wonn eggs as a preventive against 
p^brine. He was a student of PasteurV, and a comparatively young 
man. His work entitled ^'Legona sur le ver h sole du Murier,^^ from fk 
theoretical and practical point of view, is one of the best treatises upon 
sericulture which has been written up to the present time. 
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ENTOMOLOGIOAL SOCIBJT OF WASHINGTON, 

The fifty-Bixth regular meeting of the Entomological Society of Washington, D. C, 
held November 12, 1889. 

Mr. F. M. Webster and Dr. John Hamilton were elected corresponding members of 
the society, 

Mr. Howard exhibited a specimen of XyUnomus rileifi Ashm., taken on the Wash- 
ington Monoment. 

Mr. Lugger read some notes on "The migration of the Archippus botterfly," and 
gave an interesting stndy of their spring and falL movements. He also noted a 
similar migration of Vanessa oardui. Dr. R. Thaxter stated in discussion that he had 
found Archippus wintering along the Gulf of Mexico in immense numbers. 

Mr. Howard read a paper on '*A few additions and corrections to Scudder's Nomen- 
clator Zoologicus.'' 

Mr. Marlatt gave some " Notes on the abundance of oak-feeding lepidopterons 
larvae this fall,'' and named twelve species of macrolepidopterous larvae taken in 
the course of about an hour. 

Mr. Schwarz read a paper entitled *' Caprification," and gave a thorongh r^um^ 
under the following heads : 

(1) The flower and fruits of the Capri fig and the wild species of Ficus. 

(2) Enumeration of the fig insects and difiQcnlties of study. 

(3) Life history of true fig-insect (Blastophaga) and fertilization of wild species of 
Ficus and the Capri fig ; and 

(4) The true fig tree and the process of caprification. 

Ifr. Townsend read a paper on ''The fall occurrence of Bibio and Dilophus/' in 
the discussion of which it was conceded that the autumnal occurrence was simply 
due to an acceleration of development, as they hibernate in a nearly developed state. 

Wm. H. Fox, M. D., 

Eeoording Secretary, 



U.S. DEPARTMENT OF AGRICULTURE. 

DIVISION OF ENTOMOLOGY. 

PSRIODIGAL BULLETIN. (Double nnmber.) JuLuuy and FebroMy, 1890. 

"Vol. II. ISTos. 7 and 8. 



INSECT LIFE. 



DEVOTED TO THE ECONOMY AND LIFE-HABITS OF INSECTS. 
ESPECIALLY IN THEIR RELATIONS TO AGRICULTURE. 

EDITED BY 

C. V. RILEY, Entomologist, 

AND 

L. O. HOWARD, First Assistant, 

WITH THB ASSIST AXCB OF OTHER MEMBERS OF THE DIVISIONAL FORCE. 




IPUBLI8HBD BY AUTHt)RITY OF THE SECRETARY OF AGRICULTURE. 1 



WASHINGTON: 

GOVERNMENT PRINTING OFFICE. 
1890. 



CONTENTS. 



Sfbcial Notes 199 

Thb Use of Hydrocyanic Acid Gas for the Destruction of the Red 

Scale D.W.CoquilleU. 202 

The LaryuB of Hypoderma boyis Cooper Curtice 207 

The imported Gipsy Moth (illnBtrated) 206 

Some insect Pests of the Household, continued — The true Clothes 

Moths (illustrated) C. V.Bile^. 211 

Irrigation AND injurious Insects X. O, Howard, 215 

Note on the Oyiposition and embryonic Dbyelopment of Xiphidium 

ENSIFERUM fFifi. M. Wheeler. 22St 

The Six-spotted Mite of the Orange (illustrated) C. F. Riley. 225 

Harpiphohus maculatus W. Hague Harrington. 227 

Adults of the American Cimbex injuring the Willow and Cotton- 
wood in Nebraska (illustrated) F.M.Weheter. 228 

Observations on Monomorium pharaonis M. A. Belleeoye. 230 

The dipterous Parasite of Diabrotica soror (illastrated) D. W. Coquillett. 23a 

Spilosoma FULIGINOSA (illufttrated) Otto Lugger. 236 

A Grub supposed to have traveled in the human Body (illastrated) 238 

The Dog- WOOD Saw-fly (illastrated) 239 

Platypsyllus— Egg and ultimate Larva (illastrated) .'..C. V. Riley. 244 

Some new Parasites of the Grain Plant-louse ( illastrated). X.O. Howard. 246 
An Australian Hymenoptbrous Parasite of the Fluted Scale (illas- 
trated) C. r.BUey. 248 

Extracts from Correspondence 250 

The Orchid Isosoma in Amerioa— A Flaxseed Mite— Aboa dance of JBgeria 
ooemi— Hessian Fly in California— Ac Ivy Scale-insect— Ant Hills aod 
Slogs— A carious Case of insect Litigation — Two interesting Parasites — 
Work of White Ants — Importation of Orange Pests from Florida to Cali- 
fornia—On some Dang Flies— Spider Bites. 

General Notes 255 

Insects afifecting Salsify— An Egyptian Mealy-bag— A Case of excesdve Para- 
sitism — Some hitherto anrecorded Eoemies of Baspberries and Black- 
berries—Nebraska Insects— A Podarid which destroys the Bed Bast of 
Wheat — Insecticide Litigation — ^North European Dragon Flies — A Cor- 
rection—A Parasite of the Mediterranean Floar-moth— Effects of the open 
Winter— Honey Bees and Arsenicals used as Sprays— Eotomologioal So- 
ciety of Washington. 
II 



¥ol. II, Nos. 7 and §.] INSECT LIFS. [Jan. and Feb., 1S90. 



SPECIAL VOTES. 

A deaoriptlve Catalogue of the Phalangilnad in IUlnol8.~We have jast re- 
ceived from Mr. C. M. Weed a paper with the above title pablished 
as a bnlletin of the Illinois State Laboratory of Natural History (Decem- 
ber, 1889), and also a partial bibliography of the same group as repre- 
sented in North America. The descriptive catalogue includes the con- 
sideration of three genera and ten species, two of the species being 
new. Liobonum dorsatumy L. (t) formosum and Oliogophus pictus are fig- 
ured. The bibliography includes five titles and fifty-eight references 
to descriptions of species. We are glad to see this neglected group 
worked up so satisfactorily. 



Bntomological News.— The Entomological Section of the Academy of 
Natural Sciences, of Philadelphia and the American Entomological 
Society announce the publication of a new journal to be devoted to 
notes and news, queries and answers, exchanges and doings of socie- 
ties. It is edited Jby Mr. E. M. Aaron, assisted by an advisory com- 
mittee consisting of Dr. G. H. Horn, Mr. E. T. Gresson, Dr. Henry Skin- 
ner, and Mr. Ph. P. Gal vert. The subscription price is $ 1 a year, and ten 
numbers will be published, one for each month, with the exception of 
July and August It began publication January 1, 1890. The main 
object^of the journal, as stated in its circular of announcement, will be 
to keep entomologists acquainted with what is being published in serials 
at home and abroad, and it will also give news items concerning ex- 
plorations and collectors. The journal will meet a present want and 
will be welcomed by American collectors. Backed by the American 
Entomological Society its success would seem to be assured. 



Dr. Lintner'8 latest Report.— Dr. Lintuer's fifth report on the injurious 
and other insects of the State of New York has been received. It is 
extracted from the forty-second report of the New York State Museum of 
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Nataral History. It comprises nearly two handred and fifty pages of 
very interesting matter and is illustrated by fifty text figures. The mat- 
ter is prepared with Dr. Lintner's usual great care and contains valuable 
summaries of our information upon a large number of iivjurious insects. 
The consideration of each species is pretlEu^d by a synonymical and 
bibliographical table which is of great value to the working entomolo- 
gist. The principal articles are upon Bemedies and Preventives, the 
Larch Saw-fly {N^ematus eriohgonii)^ the Oow Horn-fly, the Elm Leaf- 
beetle, and the Grain Plant-louse. Short accounts 'are given of other 
species, and under the head of '^ Insect Attacks'' and ^* Miscellaneous 
Observations ^ many interesting notes are collocated. A small section 
of the report is devoted to Acarina and Aiyriapoda in which several in- 
jurious and beneficial mites are mentioned. In .an appendix a list of 
the principal publications of the Entomologist during 1888 is given. 
We can commend Dr. Lintner's writings for the care with which quoted 
information is credited, and wish we could say the same regarding his 
illustrations, which are often used with no such regard for authority or 
source. 



The lattie Red Ant— We publish in this number a free translation of 
an interesting article by M. A. Bellevoye on this insect. It will be in- 
teresting in connection with our article (Vol. II, No. 3) on the occurrence 
of this* insect in America. Mr. Bellevoye's suggested inference that 
inasmuch as he was unable to observe that the ants carried any food 
to their nests this might be considered a result of domestication, as 
they always find something to feed upon in our houses, will hardly 
hold for this side of the water, as in our experience these ants are often 
seen carrying particles of food into cracks in walls and floors which 
probably lead to their nests. 



Techniced Entomology in Ohio.— The Ohio Agricultural Experiment Sta- 
tion has started an innovation in the line of a series of technical bulle- 
tins. The director explains in an obscure footnote that the series is 
intended to embody the technical results of the work of the station, out 
that it is not expected that they will be of direct service to farmers in 
general. It is hoped, rather, that they may be found useful by work- 
ers in other stations, and thus indirectly serve the cause of agricult- 
ure. It comprises three articles by the entomologist, Mr. 0. M. Weed, 
entitled (I) "Preparatory stages of the 20-spotted Lady-bird," (2) 
" Studies in Pond Life," and (3) "A Partial Bibliography of Insects 
affecting Clover." Of these articles, the one upon "Studies in Pond 
Life" is naturally of the greatest interest and value, and a number of 
new points are brought out. . The " Larger Typha-borer" {Arzama oh- 
liqiiata 6. and K.) is figured in larva, pupa, and imago, and he records 
a number of dates of transformation, and describes the larva and pupa. 
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<*The Tootbed-horned Fish-fly'' {Chauliodes rosiricamis Bamb.) is Sc- 
ared in the larva, papa, and adalt, and notes upon its life-history are 
given, adding, however, little to the observations recorded by Walsh 
in the second volume of the proceedings of the Entomological Society 
of Philadelphia. The Sagittaria Gurcalio {Idstronotibs latiwculua Bob.) 
is also flgared in the larva, papa, and adnlt, and its breeding habits^ 
and the leaf and stalk and seed heads of the common arrow-leaf are de- 
scribed. The Lesser Water-bag {Zaitha fluminea Say) is stated to feed 
mainly upon the early stages of Dragon Flies. It also ases as food 
univalve snails and May-fly larvsQ. Notonecta undulata is recorded as 
feeding apon May-fly larvae and upon a species of Boatman {Oorisa 
altemata Say). Donacia stbbtilia Eanze feeds apon a namber of aqaatic 
plants and pollinizes Nuphar advena. His observations indicate that 
the 13-spotted Lady-bird {Hippodamia IS-punctata) has aqaatic tend- 
encies, as he has commonly found it upon the leaves of aqaatic plants. 
This accords with oar own experience, and Mnlsant mentions the same 
thing of this species in France. The stages of Benaous griseua and 
Belostama amerioanum are described and those of the former species 
are figured. Altogether this is one of the best and most interesting 
(entomologically) of the experiment station bulletins so far issued. 



tntimata Larva *bf Flat3rpB7Utui.~We copy in the present issue from 
Entomologica Americana for February the description of an interesting 
larval form of this curious and anomalous beaver parasite, and would 
again call attention to the wonderful snperflcial resemblance to certain 
Mallophaga of the genera Nirmtis and Trichodeotes. In some species 
of the latter genus the mandibles are bidentate, as in this larva, while 
the caputal characters, the loss of the anal cerci, and the general form of 
body so depart from the earlier larva that the resoitiblance to the Mal- 
lophaga is still more striking. But none of the lice have the month- 
parts, otherwise, as in this larva, nor the single jointed tarsus.— 0. Y. B. 



OvipoBition of Hypodenna bovia.'-The interesting facts narrated in this 
number by Dr. Cooper Gurtice bring unexpected confirmation of what 
we stated in the last issue as to the eggs of this Ox Wormal being fast- 
ened externally, and would seem to indicate that, exceptionally at least, 
if not normally, the newly-hatched larva is taken in through the mouth 
and can live internally during the first stage. Whether these young 
larvae in the oesophageal walls and under the pleura eventually perish 
or succeed in working beneath the skin is as yet to be ascertained, but 
we see nothing improbable in the latter course. These young larvae 
are doubtless taken from one animal to another through the habit 
which cattle have of licking each other, and it is possible that in older 
cattle in which the hide is thick this mode of entrance of Hypoderma 
is more common than in younger animals. We have examined Dr» 
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Gartice's materia^ and can corroborate the correctness of the determi- 
nation. In this connection we also draw attention to the interesting 
commnnication of Dr. Elizabeth B. Kane (p. 238) relating to the travel- 
ing propensities of the young Hypoderma larva. 



THE VSE OF HYDBOCTAVIC ACID GAS FOB THE DESTBVCTIOV OF 

THE BED SCALE. 

By D. W. CoQUiLLETT, Lob AngeUs, CaL 

In my reports to Professor Riley for the years 1887 and 1888, pub- 
lished in the annual reports of this Department for these years (pages 
123 to 142, and 123 to 126 respectively), I gave an extended account of 
the use of hydrocyanic acid gas for the destruction of scale-insects (family 
Coccidce) ; and I am not aware that anything has been published upon 
^his subject since the appearance of the above-mentioned report for the 
year 1888. On page 126 of this report I gave an account of treating 
several orange and lemon trees with this gas, and the latest report 
given of the condition of these trees was under date of August 15, 1888 ; 
under date of February 17, 1889, the owner of the trees, Mr. I. L. Col- 
lins, wrote me as follows in regard to them : 

Dear Sir : I received yours of the 15th inst. asking alA)nt the condition of the 
lemon and orange trees treated with the gas. These trees are in a mnch better con- 
dition than those aroand them, as they have a fall foliage while the others are nearly 
bare ; what firuit they have on is comparatively clean, there being but few red scales 
on them. They already show that the coming season they will bear quite heavily, 
bat now they have enough red scales on them to ruin them in a year. We expected 
that the scales would come on them agaiu from the other trees, these not having been 
treated with the gas ; I did not think the tops worth saving, so did not treat them 
with the gas. I will cut off the tops, as almost everybody else is doing, and will wash 
the stumps with a solution composed of 30 pounds of resin, 7 pounds of caustic soda 
or potash, and one gallon of fish oil to 100 gallons of water. The trees treated with 
the gas remained perfectly clean for over a month ; then we found scales on the out- 
ride branches, having apparently been carried there by the horses in cultivating. 

In accordance with a written request from several of the orange 
growers of Orange, I went down to that place in the latter part of Sep- 
tember of the presenlTyear, and conducted a series of experiments with 
hydrocyanic acid gas for destroying the Red Scale, with the view of try- 
ing to discover some simpler and less expensive method for producing 
and manipulating this gas than the one heretofore in use. The lemon 
trees exx>erimented upon and also the fumigating outfit used in making 
these tests were kindly placed at my disposal by their owner, Mr. A. 
D. Bishop ; and the latter gentleman, in conjunction with Mr. A. H. 
Alward, also aided me in moving the outfit from tree to tree when mak- 
ing the tests. Among the different methods tried was one that gave 
very satisfactory results, and which, both in regard to expense and 
labor, is a great improvement upon any heretofore tried. It consists 
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in using one part by weight of dry or andissolved potassiam cyanide, 
witii one part sulpharic acid and two parts of water. The generator is 
made of lead and is somewhat in the form of a common water-paiL 
After the tent is placed over the tree the necessary quantity of the dry 
cyanide is placed in the generator, the proper quantity of cold water 
added, and the generator placed ander the tent near the trunk of the 
tree ', the acid is then added to the materials in the generator, a barley 
sack thrown over the top of the latter, after which the operator with- 
draws and a quantity of earth is thrown upon the lower edge of the 
tent where it rests upon the ground to prevent the escape of the gas. 
After the expiration of fifteen minutes the tent is removed and placed 
upon another tree. I tested this method on several lemon trees and found 
that when the proper quantity of material had been used neither the 
foliage nor fruit on the trees were injured, while neither myself nor sev- 
eral other persons were able to find- a living red scale upon the trees 
treated in this way. 

The following table, based upon several of the tests referred to above, 
will aid in determining the proper quantity of each ingredient to use in 
treating orange and lemon trees : 



Height 


Diameter 


Cyanide 


Water. 


Sulpbnrio 


of tree. 


of tree. 


ofpotaah. 


acid. 


Feet. 


Feet. 


Ouneet. 


Fluid czt. 


Fluid 019. 


10 


8 


2i 


H 


H 


12 


10 


44 





4 


12 


14 


8 


17| 


8 


14 


10 


H 


11 


H 
H 


14 


12 


7* 


15 


16 


14 


12 


24 


12 


18 


14 


15 


80 


15 



It will be noticed that the proportions are 1 ounce by weight of the 
cyanide to 1 fluid ounce of the acid, and 2 fluid ounces of water ; or in 
the proportion of cyanide one« acid one, water two. This being borne 
in mind, it will be very easy to ascertain how much acid and water to 
use when once the proper quantity of the cyanide required for treating 
any given tree has been ascertained. 

In making the tests referred to above, I used commercial sulphuric 
acid and a medium grade of potassium cyanide, manufactured by 
Powers and Weightman, of Philadelphia, Pa. It is the same grade of 
cyanide as that which Mr. O. H. Leefeld purchased at the rate of 44 
cents a pound, freightage included, as described in my report for 1888, 
page 125. 

By comparing the table given above with the one given on page 126 
of my report for the year 1888, it will be noticed that but little more 
than one-third the quantity of each ingredient is required for a tree of 
a given size by this new method, as compared with that required by the 
old one. In the third column of the table given in the previous report, 
each fluid ounce of the cyanide solution contains half an ounce by 
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weight of the dry cyanide. At this rate, by the old process^ a tree 14 
feet high by 12 feet in diameter required 21} ounces by weight of the 
dry cyanide, whereas by the new process it will require only 7} ounces. 
At the present prices of the cyanide and acid, the cost of the materials 
necessary to treat an orange tree of the size given above, by this new 
method will amount to about 26 cents, as compared with 76 cents, the 
price when the old process is used. 

Not only is' the new process much cheaper than the old, but it is also 
attended with much less labor. By using the cyanide dry we are saved 
the trouble of first dissolving it; the dry cyanide is also easier to trans- 
port and safer to handle than the solution is, and if the vessel contain- 
ing it should be accidentally overturned on the ground, the dry cya- 
nide will not be lost, as it certainly would if dissolved. By thus using 
the cyanide dry it is not necessary to first pass the gas through sul- 
phuric acid in order to render it harmless to the trees, thereby saving 
a great deal of labor, and admitting of the use of a much simpler and 
less expensive generator. By placing the latter beneath the tent there 
is less liability of the gas escaping while being generated and intro- 
duced into the tent from without, thereby also insuring the operator 
greater immunity froix^ inhaling the gas. I also found that by thus 
placing the generator under the tent the blower heretofore used for 
distributing the gas inside of the tent could be done away with, thereby 
still further reducing the original cost of a fumigating outfit, besides 
doing away with the labor necessary in operating the blower. The 
time during which it is necessary to confine the tree in the gas has also 
been reduced one-half as compared with that heretofore allowed for 
destroying the Fluted Scale {Icerya purchasi Maskell), thereby rendering 
it possible to treat twice the number of trees in a given time that could 
be treated in the same time by the old process. I found by experiment 
that about five minutes were consumed each time in generating the gas. 

The treatment with hydrocyanic acid gas is the only method known 
to me whereby the scale-insects located upon the fruit can be destroyed 
by a single operation. My own experience, and that of every other per- 
son with whom I have conversed upon this subject and who has had 
any considerable experience in the matter, indicates that no liquid prep- 
aration at present known will by a single application prove fatal to 
more than 90 per cent, of the number of red scales located upon the 
fruit, and when it is remembered that the supervisors of many counties 
in this State have passed laws making it a misdemeanor to sell or ex- 
pose for sale fruit infested with scale-insects, the value of the gas 
treatment to our fruit-growers is made apparent. 

The following is an account of the experiments I made with hydro- 
cyanic acid gas as referred to above. The trees operated on were all of 
them lemon trees containing fruit, and were in a comparatively healthy 
condition, although very thickly infested with the Bed Scale. Before 
making these tests,. I had the experimental tent painted black, and am 
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strongly of the opinion that when a tent of this color is nsed the foliage 
of the trees will be injured less when by inadvertence an overdose of 
the materials has been nsed than would be the case if a light-colored 
tent were to be used ; the light rays, more than the rays of heat, serve 
to decompose the gas, and on this account any medium that will inter- 
cept the rays of light will, in a great measure, prevent the decomposing 
of the gas. In all cases where a blower was used for distributing the 
gas inside of the t«nt, the gas entered the blower direct fh)m the gen- 
erator and was forced into the lower part of the tent through a tin pipe, 
and the pipe which conducted the air and gas from the tent to the blower 
also entered the lower part of the tent aad then turned upward, termi- 
nating near the top of the tent. By this means the gas and air in the 
upper part of the tent were drawn out and after passing through the 
blower again entered the lower part of the tent. This was for the pur- 
-pose of more thoroughly circulating the gas inside of the tent; but, as 
will be seen by the later experiments this arrangement was found to be 
Entirely unnecessary when the generator was placed under the tent* 
In nearly all of the later experiments too large a quantity of the ma- 
terials was used, resulting in more or less injury to the tree or fruit, 
the injury being always the most severe on the topmost portion of the 
tree. The cyanide solution used in a few of these experiments con- 
sisted of 5 pounds of cyanide dissolved in 1 gallon of water, each fluid 
ounce of the solution containing an ounce by weight of the cyanide. 
The diluted sulphuric acid was composed of two fluid parts of the acid 
and three of water, and was allowed to become cold before being used. 

(205) Took 10 fluid ounces of the cyanide solution and added in 
three minutes 12 fluid ounces of the diluted acid. 12.30 to 12.45 p. m., 
September 23, sun shining, light breeze. Scarcely turned the blower 
at all. Tree 12 feet high by 10 in diameter. When the tent was re- 
moved about half a dozen leaves on the new growth had perceptibly 
wilted. October 19, about three dozen leaves were dead ; found eight 
live red scales, equally distributed on the leaves and fruit. 

(206) Took 4 fluid ounces of the cyanide solution, and added in a 
minute and a half 2^ fluid ounces of pure sulphuric acid ; turned the 
blower three minutes after adding the acid. ^1.10 to 1.25 p. m., Sep- 
tember 23, sun shining, light breeze. Tree 7 feet tall by 6 in diameter. 
When the tent was removed several of the leaves had wilted. Octo- 
ber 19, about three dozen leaves and a large portion of the twigs on 
which they grew were dead; found only one live red scale, which was 
located upon a leaf. 

(207) Took 6 ounces by weight of the dry cyanide and added in four 
minutes 12 fluid ounces pure sulphuric acid ; turned the blower five 
minutes. 3.10 to 3.30 p. m., September 23, sun shining, light breeze. 
Tree 10 feet tall by 7 in diameter. October 19 ,leaves and fruit unin- 
jured 'j found four live red scales, all of them located upon the leaves. 

(208) Took 7 ounces dry cyanide and added in four minutes 16 fluid 
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oances of the dilated acid ; torned the blower five minutes. 3.'65 to 
4.15 p. in.y September 23, san shining, light breeze. Tree 9 feet tall by 
8 in diameter. Two small pieces of cyanide remained in the generator 
unacted upon when the tent was removed from the tree. October 19, 
five dozen leaves and many of the young lemons were either dead or 
were more or less injured ; found no live red scales. 

(209) Took 7 ounces dry cyanide, set generator under the tent and 
added at once 14 fluid ounces pure sulphuric acid, placing a board over, 
but slightly above, the generator. 4.40 to 5 p. m., September 23, sun 
shining, light breeze. Tree 9 feet high by the same in diameter. Octo- 
ber 19, no leaves or fruit were* injured ; found four live red scales, lo- 
cated mostly on the leaves. 

(210) Took 2 ounces dry cyanide and 2^ fluid ounces of water, added 
in a few seconds 2^ ounces pure sulphuric acid. Turned the blower 
five minutes. 1 to 1.20 p. m., September 25, sun shining, light wind.- 
Tree 8 feet high by 5 in diameter. October 19, about one-fourteenth of 
the leaves were killed ; found no live red scales. 

(211) Took 4 ounces dry cyanide and 4^ fluid ounces of water, added 
in a few seconds 4^ fluid ounces of pure sulphuric acid. 4.10 to 4.30 p. 
m., September 25, sun shining, light breeze. Turned the blower five 
minutes. Tree ten feet high by 9 in diameter. October 19, leaves and 
fruit uninjured; found no live red scales. 

(212) Took 5 ounces dry cyanide and 10 ounces of water, added in a 
few seconds 5 ounces of pure sulphuric acid. Turned the blower five 
minutes. 5.10 to 5.30 p. m., September 25, sun shining, light breeze. 
Tree 11 feet high by 9 in diameter. October 19, leaves and fruit unin- 
jured ; found no live red scales. 

(213) Took 7 ounces dry cyanide and 14 ounces water, added at once 
7^ fluid ounces pure sulphuric acid. Turned the blower five minutes. 
9.30 to 9.50 a. m., September 26, sun shining, light breeze. Tree 12 feet 
high by 10 in diameter. A piece of loose cotton batting a quarter of an 
inch in thickness was placed over the opening in the generator, through 
which the gas passed on its way from the generator to the tent. Octo- 
ber 19, one-eighteenth of the leaves were killed and several of the green 
lemons were injured ; found no live red scales. 

(214) Took 5^ ounces dry cyanide and 22 fluid ounces of water, added 
at once 5| fluid ounces of sulphuric acid. Turned the blower five minutes. 
10.30 to 10.50 a. m., September 26, sun shining, light breeze. Tree 10 
feet high by 9 in diameter. Placed some cotton batting over the open- 
ing in the generator as described in the preceding experiment. Octo- 
ber 19, one-eighth of the leaves were killed and several of the green 
lemons were injured ; found no live red scales. (Two cats were confined 
in a barley-sack and placed on the ground beneath the tent before 
the latter was charged with the gas, and when the tent was removed 
from the tree both of them were dead.) 

(215) Took 5 ounces dry cyanide and 10 ounces of water, added at 
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once 5^ flaid ounces of snlpharic acid. Tnrned the blower five miuutes. 
11.25 to 11.40 a. m., September 26, san shining, light breeze. Tree 10 
feet high by 9 in diameter. Placed a piece of cotton batting over the 
opening in the generator as before. October 19, one-fifbh of the leaves 
were killed ; foand no live red scales. Before being operated on this 
tree was in a very unhealthy condition. 

(216) Took 3} oances dry cyanide and 8 ounces of water, added at 
once 4 ounces of pure sulphuric acid. Turned the blower five minutes. 
1.50 to 2.05 p. m., September 26, sun shining, light breeze. Tree 11 feet 
high by 8 in diameter. Placed cotton batting over the opening in the 
generator as before. October 19, about eight dozen leaves were killed ; 
found three live red scales. 

(217) Took 5 ounclbs dry cyanide and 10 ounces of water, placed the 
generator under the tent and added at once 5^ ounces pure sulphuric 
acid and placed a barley sack over the generator. 2.35 to 2.50 p. m., 
September 26, sun shining, light breeze. Tree 12 feet high by 10 in 
diameter. October 19, leaves and firuit uninjured; found no live red 
scales. 

(218) Took 6 ounces dry cyanide and 12 ounces water, placed the gen- 
erator under the tent and added at once 6} ounces of pure sulphuric 
acid, after which a barley sack was placed over the generator. 3.25 to 
3.40 p. m., September 26, sun shining, light breeze. Tree 12 feet high 
by 10 in diameter. October 19, a few leaves at the top of the tree were 
killed; found no living red scales. 

(219) Took 7 ounces dry cyanide and 14 ounces of water, placed the 
generator under the tent and added at once 7^ ounces of pure sulphuric 
acid, after which a barley sack was placed over the generator. 4.10 to 
4.30 p. m., September 26, sun shining, light breeze. Tree 11 feet high 
by the same in diameter. October 19, a few leaves at the very top of 
the tree were killed and some of the green lemons were iqjared ; found 
no live red scales. 



THE LABViB OF HTPODEBMA BOVIS, De Geeb. 

By CooPBR Curtice, Veterinarian, 

In the course of investigations of the Bnreau of Animal Industry 
made during December, 1889, and January, 1890, 1 have been collecting 
the larv® of Hypoderma bovU from cattle. I found larvse of the first 
stage* (1) in the oesophageal walls, (2) one specimen under the pleura 
near the eleventh rib, (3) in the subcutaneous tissue of the back, and 
{4) in subcutaneous tumors which opened by an orifice upon the exter- 
nal skin. Larv® of the second and third stages have been discovered 

*Bj first stage I mean the earliest stage foand. They were from 10-15<"™ long and 
1.5™m thick, and were similar to the first stage of Hypoderma diana, as figured by 
Braner (Mon. d. (Estriden).— C. C. 
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only in tumors. Molts of the first stage were found in the tumors with 
the second and were the means of connecting the three stages. Larva 
of the first stage were more abundant in the earlier part of the collection ; 
in the latter part but few could be found, and later stages were more 
abundant. Hinrichsen, 1888 (Archiv. f. wiss. u. prak. Thierheilkunde, 
Bd. XIY, p. 219), found the first stages of a larva he hesitatingly re- 
ferred to J7. bovis in the spinal canals of ten out of twenty-five head of 
cattle examined. The presence of these larvsB of the first stages in the 
(Bsophagus, back, subcutaneous tissue and tumors, suggests that the life 
history of a certain portion of the larvsB, if not all, has been overlooked. 
It is possible that the eggs or young larv® are licked by the cattle from 
the backs; that the larv® make their way into the oesophageal walls, 
and from thence, during the proper season, through the back in the 
neighborhood of the eleventh rib, to the skin. 

Further observations of this parasite will be made throughout the 
year in order to definitely establish the life history of the youngest 
stage, which hitherto seems to have been neglected. Illustrations of 
the various stages of the parasites and the injuries they produce will 
accompany the detailed report of the investigations which will appear 
in the publications of the Bureau of Animal Industry. 



THE IMFOBTED OIPST MOTH. 

(Ooneria di$par L.) 




Fio. 36. -Oeneria ditpar, feroale— natunl size (after Ratseborg). 

This conspicuous insect, although not recorded in any of our check- 
lists of North American Lepidoptera, has undoubtedly been present in 
a restricted locality in Massachusetts for about twenty years. It was 
imported by Mr. L. Trouvelot in the course of his experiments with 
silk-worms recorded in the early volumes of the American N'aturalisty 
and certain of the moths escaping, he announced the fact publicly^ 
and we mentioned it in the second volume of the American EntomoUh 
gist, p. Ill (1870), and in our second report on the insects of Missouri, 
p. 10. It is, indeed, a curious fact that during these twenty years the 
insect has not become a pest until last season, and still more curious 
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Fte. 37.— Oenma dUpar, male— natural sise 
(after Kirby). 



that the moth does not seem to have found its way into the collections 
and is not mentioned in the check-lists. Last sammer, however, it 
attracted considerable attention, and specimens were sent from Medford 
to .the agricultural experiment station at Amherst, where Mrs. G. H. 
Fernald, in the absence of her husband, recognized the species. Several 
newspaper articles were published during the season, notably those in 
The New England Farmer^ for July 13, and The Boston Transcript of 
October 31 and November 14. 

Professor Fernald on his return from Europe undertook a thorough 
investigation of the matter, and in a special bulletin of the experiment 
station of the Massachusetts Agricultural College, published by the as- 
sistance of the secretary of the Board of Agriculture, and received by 
as November 29, has published an eight-page account of the species, . 
with illustrations of the larva and pupa taken from Batzeburg, and both 

sexes of the moth drawn from nature. 
Professor Fernald gives popular de- 
scriptions of the different states, and 
as a remedy recommends spraying all 
trees in the infested region with Paris 
green (1 i)ound to 150 gallons of water) 
soon after the hatching of the eggs in 
the spring, for two or three years under 
competent direction, and predicts the 
entire destruction of the pest if this course is followed. In Europe it 
is generally held in check by its natural enemies, but occasionally it 
becomes very destructive. In 1817 the cork- 
oaks of southern France suffered severely, and 
in 1878 the plane trees of the public promen- 
ades in Lyons were nearly ruined. Last sum- 
mer Professor Fernald saw the moth in im- 
mense numbers on the trees of the Zoological 
Oarden in Berlin, where the caterpillar had 
done great injury, and the opinion was ex- 
pressed to him by prominent entomologists in 
Europe that if the species should get a foot- 
hold in this country it would become a far 
greater pest than the Colorado Potato-be^le 
on account of its prolificness, and the great 
number of its food-plants. The European food- 
plants are, among others, Apple, Pear, Plum, 
Cherry, Quince, Apricot, Lime, Pomegranate, 
Linden, Elm, Birch, Beech, Oak, Poplar, Wil- 
low, Hornbeam, Ash, Hazel, Larch, Fir, Azalia, 
Myrtle, Rose, and Cabbage. It is found in 
nearly all parts of Europe, and in southern and western Asia, extend 
ing as far as to Japan. 




Fia. 38. — Oeneriaditpar, larva— 
natural siae (after Ratzebarg). 
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Prof. W. P. Brooks foand it abundant at Sapporo in Japan in 1883, 
where it fed npon strawberry in addition to other plants. In Massa- 
chusetts it is reported as feeding upon the leaves of Apple, Cherry, 
Quince, Elm, Linden, Maple, Balm of Oilead, Birch, Oak, Willow, Wis- 
taria, Norway Spruce, and Corn. Professor Femald states that in this 

country it occurs only in Medford, Mass., 
where it occupies an area in the form of 
an ellipse about 1^ miles long by one- 
half mile wide. We have just learned, 
however, from Mr. Lewis E. Hood, of 
Somerville, that it was observed in that 
town last summer. The instance men- 
tioned in Insect Life, Vol. II, p. SG^ 
of its occurrence at Winchester is still 
uncertain, as only partly grown larvae 
were sent by our correspondent, Mrs. 
Holt. 

Regarding its natural enemies, Pro- 
fessor Femald states that none have 
been noticed in this country, but that 
eleven species of IchneumonidcB and 
seven species of Tachina flies have been 
noticed in Europe. This statement is 
evidently taken from Eatzeburg, who 
mentions this precise number of eleven 
Hymenopterous parasites (not all Ich- 
neunionidsB, by the way). By means, however, of a manuscript cata- 
logue of the relations of parasitic Hymenoptera, which Mr. Howard has 
in preparation, we are able to more than double this list, and as a mat- 
ter of general interest we publish the following : 

1. Pimplaflavicana Rtz., Rtz. W. 8. 

2. Pimpla instigator Grav., G. et L. 409, Rtz. W. S. 

3. PeeofMchus hortenaia Gr., (hyper) Brischke A. W. T. 128. 

4. lAmneria dijformia Gr., Kirch., 94. 

5. Hemitelea fulvipes Gr., Kirch. 66, Brdg. Ent. XVI, 106, Brischke, A. W. T., Ktz. 

W. 8. 

6. Campoplex conicus Rtz., Kirch 90, Rtz. W. S. 

7. Campoplex difformis Gr., Rtz. W. S. = Limneria. 

8. Meaoohorus pectoralia Rtz., Rtz. W. S. 

9. Mesoohorus gracilis, Brischke A. W. T. 128. 

10. MeaochoruB aplendidulus Gr., Brischke A. W. T. 128. 

11. Apantelea glomeratua L., G. et L., 413. 

12. ApanUUa fulvipea Hal., Brischke A. W. T. 128. 

13. Apantelea melanoaoelus Rtz., Kirch. 121, Rtz. W. S. = Apantelea d^fieilia Nees. 

14. Apantelea aolitariua Rtz., Kircb. 122, Rtz. W. S., Brischke A. W. T. 128. 

15. Miorogaater calceatua Hal., M^arsh. M. B. B. 246. 

16. Miorogaater (t) tenebroaua Wesm., Brischke A. W. T. 128. 

17. Miorogaater txbialia Nees., Brischke A. W. T. 128. 

18. Miorogaater (f) liparidia Ratz., Ratz. W.S., Kirch, 121. 




Fio. 30.— Oenmadifpar, pupa— nataral 
size (after Ratseburg.) 
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19. Mieroga$ter puheaeens Rtz., Kirch. 121, Rtz. W. S. = ealoeatus Hal. 

20. Xurytoma ahroiani Panz., Rtz. W. S., Kiroh. 155, Brischke, A. W. T. 128. 

21. Ptercmalus haUdayanu^ Rtz., (hyper) Briachke, A. W. T. 130. 

22. Pteromalus pint Hartig, (hyper) Brlsohke, A. W. T. 128. 

23. Pteramalus hauoh^anus Rtz.. (hyper) Brischke, A. W. T. 128, 6. et L. 428. 

24. Eupflmus Mfiueiatus Oiraud, G. et L. 420. On eggs. 

Among the twenty-foar species above mentioned there will andonbt-^ 
edij be a few synonyms, and from the known generic habits there are 
unquestionably a number of secondary parasites. Brischke has called 
special attention to the fact that Nos. 17, 21, 22, and 23 are hyper-para- 
sites, and to these we may unquestionably add 13, and in all probability^ 
14, 15, and 16, as Mesochorus has ofben been reared from Microgaster co- 
coons, and as we are not familiar with any cases of primary parasitism 
in this genus. There is also some little doubt about the species of CtHn- 
poplex^ so that only fourteen undoubted primary parasites are left. The 
majority of these insects are not confined to Ocneria dispavj and some 
of them are well-known and widely-spread beneficial insects. The Ap- 
anteles glomeratus^ for instance, is a well-known European parasite of 
the common Cabbage Worm, and occurs quite abundantly in this coun- 
try. It is almost incredible that the caterpillar should have no Ameri- 
can parasite, and we imagine that careful study will show that soin^e of 
our American species of the MicrogasterincBy at least, will be found to 
infest it, while predatory insects, of course, are not so strictly .confined 
as to the character of their prey. 

In conclusion we may state that if Professor Femald's recommenda- 
tions are carried out at all strictly we have little fear of the spread of 
this pest, and agree with him that it can be entirely killed out with the 
expenditure of a little time and money. 



SOME nrSECT PESTS OF THE HOVSEHOLD. 

By C. V. RiLKT. 

[Continaed from page 130.] 

THE TRUE CLOTHES-MOTHS.* 

"And he, as a rotten thing, consuniethj as a garment, that is moth-eaten."— Job, 
xiii, 28. 

The true clothes-moths are the housekeepers' dreads, in parts of the 
country where the Buffalo-bug is not known, and they flourish, though 
with diminished prominence, through comparison with the Bnffiftlo-moth^ 
in all sections. They are cosmopolitan insects, having been carried in 
clothes to all parts of the world, and no one of them is indigenous in 
the United States, so far as we know. The greatest confusion existed 

'Reprinted substantially from Good Housekeeping, April 27, 1889. 
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until within recent years as to the proper nomenclatare of the species 
noted for their damage in this coontry, and as a striking example I may 
«tate that Dr. Packard, in his well-known Guide to the Study of Insects^ 
under the head of '* The Common Clothes-moth,'' describes tiie larva, 
•case, and papa of one species, the moth of a second, and gives it 
the name of a third. Some years ago I sent a number of si>ecimen8 to 
Lord Walsingham of Merton Hall, England, a world-famous authority 
upon these small insects, and cleared up, with his assistance, the con- 
fusion then ezistiDg. About the same time Prof. C. H. Femald, then 
of Orono, Me., now of Amherst, Mass., also ^rformed the same task 
with Lord Walsingham's assistance. 

From these investigations we learn that there are^ three distinct 
species of clothes-moths common in this country, all of which are of 
European origin. They are somewhat similar in the larva and pupa 
states and all lay minute pale yellowish ovoid eggs or nits on the stufb 
which they attack and ii\jure; but they differ somewhat in the moth 




Fio. 40.— Tintfa peflion^^— enlarged— a, adult ; b, larva ; e, larva in case (after Biley). 

or imago state. The statements of habits which are here given are 
for temperate regions ; in more southern regions and in houses kept 
uninterruptedly warm by furnace or steam heat there is danger of con- 
tinued injury during winter, and an increased number of generations, 
where ordinarily in more northern regions there is cessation of injury 
during the cold season. 

The common case-making species is properly called Tinea pellhnella 
Linn. The species which makes a gallery of the substance on which it 
is at work should be known as Tinea tapetzella Linn, while the third 
species, which does not make a case, but in transforming constructs a 
cocoon by webbing together bits of the substance upon which it feeds 
should be called Tineola biselliella Hummel. 

Perhaps the commonest of these in more northern regions is the case- 
bearing species (T. pellionella)^ shown at Fig. 40. Its habits may thas 
briefly be stated : The small light-brown moths, distinguished, as shown 
at Fig. 40 a, by the darker spots at intervals on the wings, begin to appear 
in May and are occasionally seen flitting about as late as August. They 
pair and the female then searches for suitable places for the deposition 
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of ber eggs, working ber way into dark corners and deep into tbe folds 
of garments, apparently cboosing by instinct tbe least conspicuous 
places. From tbese eggs batcb tbe wbite, soft-bodied larvae (see Fig. 
40^), eacb of wbicb begins immediately to maike a case for itself from tbe 
fragments of tbe clotb upon wbicb it feeds. Tbe case is in tbe sbape 
of a bollow roll or cylinder and tbe interior is lined witb silk (see Fig. 
40c). As tbey grow they enlarge tbese cases by adding material to eitber 
end and by inserting gOres down tbe sides wbicb tbey slit^pen for tbe 
purpose. Tbe larva reacbes its full growtb toward winter and tben, 
, crawling into some yet more protected spot, remains tbere torpid 
tbrougb tbe winter j^itbin its case, wbicb is at this time tbickened and 
fastened at eitber end witb silk. I bave known tbese larvte in autumn 
to leave tbe carpet upon wbicb tbey bad fed, drag tbeir beavy cases up 
a 15 foot wall and fasten tbem in tbe angle of tbe cornice of tbe ceiling. 
Tbe transformation to pupa takes 
place within tbe case the follow- 
ing spring and tbe moths soon 
afterward issue. Such is tbe life 
round of tbe first species. It 
feeds in all woolen cloths and 
also in hair clotb, furs, and feath- 
ers. Curiously enough a little 
parasite sometimes enters tbe 
house and lays its eggs in tbe 
destructive larvae. The accom- 
panying drawing (Fig. 41) was 
made from specimens received 
from Michigan. It may be known as Hyperacmus tinece. 

Tbe next species^TtTieoIa biselliella — makes no case, but when ready 
to transform constructs a cocoon mainly from fragments of the material 

upon which it has been feeding. It 
spins a certain amountof silk,bow- 
ever, wherever it goes. It is the 
most common species at Washing- 
ton, and, so far as my experience 
goes, in the Southern States. It is 
generally fond of the same sub- 
stances upon which the former 
feeds, and is quite as voracious. 
A curious instance was brought to 
my attention in 1884, in wbicb a 
large stock of feather dusters was 
completely ruined by this species, 
wbile I bave often had fine cameFsbair brushes ruined by it when tbey 
bave been left lying loose in drawers. Its life round is much the same 
as that of tbe species just described, but it is commonly believed that 
15035— Nos. 7 and 8—2 




Fia. Al.'-Hyperatmus tme<e— eularged (after Riley). 




Fig. 42,~Tineola biteUieUa: a, adnit; b, larva; 
0, cocoon and empty piipa*8lLin— enlarged (after 
BUey). 
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Fio. m.—Tinea tapeUsUa—enlargtd. (after Riley). 



there is more than one generation annually in southern latitudes. The 
parent moth (Fig. 42a) is of a delicate straw-color and has no black 
spots. The larva is shown at Fig.^42^ and the cocoon at Fig. 42c, The 
latter is often found with the empty pupa-skin protruding from its ex- 
tremity. 

The moth of Tinea tapetzella — the last species— is readily distinguished 
from the others by the fact that the front wings are black firom the base 
to the middle, and white beyond. The white portion is often clouded 
with dark gray. The habits of this species are much the same as in 
the others except that the larva forms for itself a silken gallery mixed 
with fragments of cloth and thus destroys much more material than it 
needs for food. It remains hidden within some part of the gallery and 
retreats to another portion when alarmed. It transforms to pupa with- 
out other covering than the gallery affords. This is probably the 

species mentioned by Pliny and re- 
ferred to in Holy Writ. The moth 
is shown at l^ig. 43. 

And now as to the question of 
remedies: During the latter part 
of May or early in June a vigorous 
campaign should be entered upon. 
All carpets, clothes, cloth-covered 
furniture, furs, and rugs should be 
thoroughly shaken and aired, and, if possible, exposed to the sunlight 
as long as practicable. If the house is badly infested or if any partic- 
ular article is supposed to be badly infested, a free use of benzine, in 
the manner mentioned in my last article, will be advisable. All floor 
cracks and dark closets should be sprayed with this substance. Too 
much pains can not be taken to destroy every moth and every egg and. 
every uQwly-hatched larva, for immunity for the rest of the year de- 
pends largely — almost entirely — upon the thoroughness with which the 
work of extermination is carried on at this time. The benzine spray 
will kill the insect in every stage, and it is one of the few substances . 
which will destroy the egg. I would, however, repeat the caution as to 
its inflammability. !No light should be brought into a room in which it 
has been used until after a thorough airing and until the odor is almost 
dissipated. 

The proper packing away of furs and winter clothing through the 
summer is a serious matter. A great deal of unnecessary expenditare 
in the way of cedar chests and cedar wardrobes and various compounds 
in the way of powders has been urged by writers on these pests. But 
experience fully proves that after a thorough treatment in May or Jiine, 
garments may be safely put away for the rest of the season with no 
other protection than wrapping them closely in stout paper, to preclade 
infection through some belated female. My assistant, Mr. L. O. How- 
ard, tells me of an excellent plan which he has adopted. He buys for a 
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small snm from his tailor a number of pasteboard boxes in which they 
deliver suits, and his wife carefally folds and packs away all clothing, 
gumming a strip of wrapping paper around the edge of the cover so as 
to leave no crack. These boxes will last for a life-time with careful use. 
Others use for the same purpose ordinary paper flour sacks or linen 
pillow-cases, which answer well. The success of these means depends 
entirely on the thoroughness of the preliminary work. Camphor, to- 
bacco, napthaline, and other strong odorants are only partial repellants 
and without the precaution urged are of little avail. 

Oloth-covered furniture which is in constant use will not be harmed, 
and the same may be said of cloth-lined carriages. Where such furni- 
ture is stored away or kept unused in a dark room or where the car- 
riages are left in a dark coach-house through the summer, at least two 
sprayings with benzine, say once in June and once about August 1, will 
be advisable. Another plan which will act as a protection in such cases 
is to sponge the cloth linings and covers both sides where possible, 
with a dilute solution of corrosive sublimate in alcohol made just strong 
enough not to leave a white mark on a black feather. 



iBRiGATioH AND nrjusiovs nrSECTS.* 

The question of the proposed reclamation of the arid lands of the 
West by irrigation is of great importance from the entomological stand- 
point, mainly in view of its influence upon the destructive appearances 
of the Rocky Mountain Locust or Western Grasshopper, which at irregu- 
lar intervals has greatly damaged the agriculture of certain of our 
Western States and Territories. The last important invasion of this 
pest occurred during the years 1875 and 1876, and the devastation 
which it occasioned at that time is so fresh in the minds of all as to re- 
quire no elaboration of the importance of the subject. The reports of 
the U. S. Entomological Commission, an organization foanded in March, 
1877, and composed of Professors O. V. Riley, A. S. Packard, and 
Oyruo Thomas, consider the question of the influence of irrigation of a 
large extent of the arid territory upon the increase of this pest, and 
from the first report of this Oommission, published during the year 1878, 
aud the second report, published in 1880, can be drawn a complete sum- 
mary of the writings oo this subject and the views in full of the Gom- 

* Reply written by Mr. Howard daring Prof. Riley's absence in Europe, in answer 
to a circular letter from tiie Assistant Secretary of Agriculture to the heads of certain 
of the Bcienrafic divisions of the Department, asking for the bearings of the proposed 
Government irrigation of western lands upon the problems comprehended by the worlc 
of their respective divisions, for the use of the Senate Committee on Irrigation, of 
which Senator Stewart is chairman. 
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mission. Copies of those reports woald accompany this statement bnt 
they have been long out of print. They may be found, however, in the 
library of the Geological Survey. 

One of the most important results arrived at is the conclusion that 
an extensive system of irrigation upon a scale of greater magnitade 
than any which can be undertaken by a pioneer population will be not 
only necessary to the carrying on of agricultural operations within the 
belt of territory mapped out as the permanent breeding grounds of the 
locust, but with the prime result that such an introduction of diversified 
agriculture into these regions will abolish the conditions necessary to 
a permanent reproduction of the species, and will consequently reduce 
the danger of the appearance of destructive migratory swarms to a min- 
imum. The one fact that, according to the careful statistics gathered 
by the Commission, the loss from th is pest during the years 1874 to 1877 
amounted to upwards of two hundred million dollars, is a mighty arga- 
ment for the expenditure of the sums which it is proposed to devote to 
the purpose which Senator Stewart's committee is now investigatiug. 
The words which the Commission have devoted to the discussion of this 
point are best quot'Cd, and I give in the following pages extracts from 
the first and second reports above referred to. 

It, is evident, therefore, that the final and complete solation of the locnst problem 
depends to a certain extent npon the possibility of modify ing, to some degree at least, 
the aridity of the great plains of the Northwest; which undoubtedly form the native 
breeding grounds of these insects. 

By most persons this will be considered equivalent to saying that the locust problem 
will never be solved. It would scarcely be proper for us here to enter into a discas- 
sion of the question of the possibility of modifying the condition of the dry area, but 
we can not refrain from placing npon record our protest against any such conciasion 
as this. That man, with a mind that can bring art, science, and mechanics to the 
perfection now visible on every hand, must be forever unable to convert the desert 
into fertile fields or to redeem the waste places of earth, we can not believe unless we 
are shown that the moisture which once supplied these areas has forever taken its 
departure from our globe. 

To what extent these dry areas of the west can be supplied with water and rea- 
dered fertile must be determined by those who are proficient in this particular branch 
of science ; but that large sections can be redeemed by proper efforts, if made on a 
ecale of snfficient magnitude, we have no doubt. 

By utilizing all the water that flows down from the mountains for the purposes of 
irrigation; by collecting in reservoirs the winter supply and distributing ii in the 
growing season, a very large section of these plains might be brought under cultiva- 
tion, and extensive forests growu where now the surface is naked and barren. Every 
field brought into cultivation, every grove planted, is Just so far a step toward the 
ultimate solution of the locust problem ; and tlie nearer these can be brought to their 
native home the more effectual will they be in rooting them out.* If extensive 
efforts in this direction were made in British America, north of Montana, also in 
eastern Montana, western Dakota, and the regions around the Black Hills, it would 
not only be of immense benefit in supplying new agricultural fields for emigrauts 
from the locnst problem ; it would also be a most effectual method of settling the 
Indian question in this region. Just what can be done in the way of redeeming 
these areas we can not say, but when their settlement depends upon it, and the wel« 
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fare of a mach larger area soath and west also depends npon it, certainly the ques- 
tion is worthy of consideration by our national aathorities. 

The day is not far distant when oar National Oovernmeot will be compelled to meet 
this important question and to test the ability of man to accomplish the work. 

The progress of settlement westward must necessarily be slow when it, as is now 
beginning to be the case, impinges npon the sterile area ; it can only pnsh onward 
when the front line is backed by a dense population and farms studded with groves. 
It is possible that if there were no other impediments to overcome than this sterility, 
formidable as it is, the gradual filling up of the border area with an active population 
would modify the conditions sufficiently, at least, to allow the pushing into and re- 
demption of a belt of considerable breadth. But when to this difficulty is added the 
devouring locust the hope of success is greatly diminisbed. * * * 

In the permanent region, which embraces the Rocky Mountain plateau and the 
bordering plains from the middle of Colorado northward, the rain-fall is insufficient 
for agricultural. purposes, ahd hence irrigation has to be resorted to ; in the tempo- 
rary region this is unnecessary. The plains and plateaus of the permanent region are 
to a large extent distinguished by the presence of i^rtomiaia, Chenopodlaoeons plants, 
and what is usually termed '^bunch-grass;" in short by all the characteristics of a 
drier climate. One other peculiarity which has . not been oTcrlooked appears to 
mark roughly the southern boundary of the permanent home of the Rocky Mountain 
locust, and that is the isothermal curve or line of the 5(P of mean annual tempera- 
ture, which aleo corresponds very nearly with the isothermal curve or line of sum- 
mer temperature of 70^. But this appliea only to that portion of the region which 
extends npon the plains east of the mountains. 

If any practical means of exterminating the locusts in this permanent region could 
be devised the whole l9cust problem could be solved, and nothing farther would be 
necessary ; but when we take into consideration the vast extent of this area, and the 
fact that a very large portion of it can not be brought nnder oultiyation without 
a material change in the climatic conditions, there appears but little hope that such 
a means of actual extermination will ever be devised, however much we may hope to 
check the injurious increase of the pest by the means recommended in the conclud- 
ing chapter of this report. Our discussion of the future prospects of this region in 
reference to agriculture may as well, therefore, be on this basis. 

* * * A careful investigation of this subject for several years and repeated visits 
in person to this region have served to convince us that, with the advantages afforded 
the system of irrigation necessarily adopted, there is no reason why the agricultural 
area lying along the east flank of the range should suffer any more from these pests 
than portions of the temporary regions. 

• *•*•*• 

This agricultural belt, extending from Colorado into British America, is partly 
along the margin of and partly in the very heart of the permanent breeding grounds 
where the swarms that invade the temporary region originate. It follows, then, as 
a natural consequence, that jnst so far as the numbers are lessened by the operations 
in this section, just so far will the agriculturists of the temporary region be benefited, 
and, as we will hereafter see, like operations in the latter region will benefit those in 
the permanent region. We are fully aware of the fact that the part of this vast re- 
gion which can be irrigated and cultivated is small in comparison with the whole 
area which forms the native home of the species ; but, fortunately, in one respect this 
cultivated belt occupies, in part at least, the point of departure of the swarms which 
invade the temporary region. This fact, therefore, renders it more important that it 
beoccnpied by an agricultural population. 

Although we have admitted that we are unable to present any plan of exterminat- 
ing the locusts that holds out sufficient promise of success to justify the General 
Government in undertaking it, it does not necessarily follow that there is do plan of 
modifying the evil which the Gk)vernment would be justified in undertaking. On 
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the contrary, if tbe views we have advanced be coirect, tbey suggest a means by 
which the Gtoneral Government might greatly aid in bringing abocrt tbe desired re- 
sult ; and fortunately the result would be beneficial even should we be mistaken 
in the opinions advanced. 

As will be seen by what has been stated, the great desideratum is to settle the cul- 
tivated belt alluded to as rapidly as possible with an agricultural population. Wher- 
ever valuable and permanent mines are discovered in the neighboring mountains, 
the arable areas in the vicinity will be taken up and cultivated to an extent at leasl 
sufficient to supply the demand for agricultural products, as in parts of Colorado. 
But there are large sections where no such influence will be brought to bear, aud 
this is the case along that portion of the belt where the agricultural population is 
most needed for the purpose mentioned. 

An examination of Map No. 1, in our first report, will show that a comparatively 
limited belt in central Montana, extending ftom the Big Horn Mountains northwest 
to the British line, a little west of Cypress Hill, forms the turning point of the locust 
movements. Without now repeating the data, which may be found in that report, 
we may summarize it by saying that from this region a large portion of the swarms 
come which visit Dakota, Minnerota, Nebraska, and Kansas ; from this area also pro- 
ceed a large portion of the s varms that move southwest into Idaho and Utah; this 
appears jio be the point to which most of the returning swarms from the temporary 
region direct their flight. 

That there are other areas in the permanent region which appear to be special 
breeding grounds, as points of departure, is certainly true, but none to such an extent 
as this, and none affecting an agricultural area bearing any comparison with the area 
affected by the locust swarms originating in this belt. 

Even should it be shown by subsequent investigations that as a rule the swarms 
falling on the temporary regions come from intermediate points, as central and south- 
ern Dakota and northwestern Nebraska, the facts already ascertained warrant us in 
asserting that, as a very general rule, they originate in the belt mentioned. 

It is evident, therefore, that if any method can be devised by which an agricult- 
ural (not pastoral) population can be thrown into this belt it will form one of the best 
possible means of modifying the evil. If they can be effectually distributed in this 
area the result will be of immense value to the agricultural interests of Dakota, Min- 
nesota, Nebraska, Iowa, and Kansas, in fact of the entire temporary region. We do 
not pretend that it will wholly relieve this area from locust invasions, but it will very 
materially lessen their extent and injury. 

In order to carry on agricultural operations to any great extent in this belt, an 
extensive system of irrigation will be absolutely necessary. It will have to be on a 
scale of greater magnitude than any that will be undertaken by a pioneer popula- 
tion. We doubt the propriety of the General Government undertaking such a work 
directly, if it is possible to acco'nplish it in any other way. This, we think, may 
possibly be done by giving the land for this purpose. We are fully aware of the op- 
position at present to the Government's donating any more of the public laud, but 
the circumstances of this case bring it out of the general rule. If donating the en- 
tire body of public land in the belt described would suffice to settle it with an agri- 
cultural population, not only would the very purpose for which it is held be accom- 
plished, but, if our views are correct, the result would be of immense benefit to the 
border States. 

We therefore suggest the following as probably the most feasible plan of accom- 
plishing the desired end: Let the United States donate a belt of 50 or 60 miles In 
width, running from the Black Hills west-northwest, so as to strike the Yellowstone 
River a short distance above the mouth of the Big Horn River; from thence north- 
northwest by way of Fort Shaw, or the mouth of Sun River, in the direction of Fort. 
Hamilton, in British America — this to be granted on condition that the company to 
which said land is granted shall, within a given time, construct a railroad from the 
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Black Hills along the line designated to the international boundary ; shall undertake 
and carry out to an eltent to be designated a system of irrigation, and shall equip . 
and keep in operation said road for a certain number of years. 

Whether such grant will be sufficient inducement for any competent company to 
undertake the work specified is probably the chief difficulty in the way of success- 
fully carrying out this plan. On this point we do not feel qualified to express an 
opinion. That such a road starting from the Black Hills, if once built, would soon 
be connected southward and eastward with other roads can not be doubted. That it 
would be the best possible means of bringing an agricultural population into this 
belt can not be doubted. It would also be an important factor in settling the trouble- 
some Indian problem in this section of the West. 

If the plan should be adopted it might be well to colonize, if possible, with Bus- 
eian peasants who are accustomed to fighting locusts. 

The advantage to be derived from this plan consists chiefly in the fact that it is 
possible to destroy the young to a Tery large extent by the use of the proper means. 
If this is done in the very heart of their breeding grounds it greatly lessens the num- 
bers that will migrate. Not only does it prevent the number destroyed from migrat- 
ing, but of each one killed, so to speak, an entire &raily brood of the next or migrat- 
ing generation is destroyed. In other words, the destruction of thousands there 
would be as eflfectual as destroying millions of the migrating swarms. The means of 
destroying the young, as before stated, can be made more effectual in the sections 
where irrigation is carried on than where it is not. 

As shown in our first report, the destrnotion of the young locusts bred in the tempo- 
rary region from the invading hordes not only gives immediate relief, but also tends 
to postpone future invasions by so lessening the numbers in the returning swarms 
that a longer time is required for development. With an agricultural population in 
the area designated the work of destruction would then be carried on at each end 
of their migratory route. 

Here we may also remark that the present idea of makiug that section of our coun- 
try a peculiarly pastoral area, while doubtless profitable to the present and for two or 
three generations to come, will in the end entail hardships upon those to follow. It 
oan no longer be doubted that while the destruction of forests was the chief agency, 
yet the pastoral habit of the people of western Asia and other oriental countries, once 
BO fertile but now barren, was one important factor in producing the present dry and 
barren condition of those countries. No country in the interior of a continent, unless 
fiupplied with numerous lakes or numerous and permanent rivers, can remain per- 
manently fertile and productive if given up largely to pasturage of sheep, goats, and 
cattle, without cultivation. The rapid destruction of mountain forests, and pastur- 
ing their slopes and bordering plains, will most certainly have a tendency to render 
that portion of our country more dry and barren. 

Unless, therefore, our Government adopts some policy by which an agricultural 
population can be thrown into that area, the day will most assuredly come when it 
will be as barren and desolate as the plains of Arabia. The development of the lo- 
custs is but an incident of the change from a former condition of abundant moisture 
to the present dry one. But this branch of the subject we propose to omit at present. 

It will be seen, therefore, by the foregoing that we think it is possible to modify to 
a very large extent the operations of the locusts so far as these relate to the area 
along the east flank of the mountains, and that the General Government may, with- 
out any very great expense, very greatly assist in the work. 

• *•••• • 

This certainly shows a very moderate climate for this northern latitude. Wheat, 
oats, rye, and barley grow well, and Indian com is also raised without difficulty and 
produces good crops. 8nch fruits as apples, plums, cherries, currants, raspberries, 
and gooseberries may be grown and matnred here, the climate presenting no serious 
obstacle. 
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The amoQDt of land that can be brought under cultivation depends wholly upon 
'the amount of water that can be obtained for irrigation. If the plan for making res* 
ervoirs for preserving the winter supply should ever be adopted, the breadth of the 
agricultural belt would be very largely increased, and this would be doubly benefi- 
cial in assisting to destroy the locusts and tending to increase the moisture in the at- 
mosphere by forming a larger evaporating surface. The growth of trees and shrub- 
bery around these reservoirs would also be beneficial in the same direction. 

But experience in the settling of these mountain regions and Western Territories 
shows that no such extensive works will, or in fact can be, undertaken by a pioneer 
agricultural population. Some efficient aid of some kind must be given if Buch a 
scheme is ever carried into effect, and if the land itself will do this, the Qovernment 

yi^iU. act wisely in giving it for this purposte. 

• • - • • • ft • 

As shown by our first report the region around Salt Lake is subject to repeated 
locust invasion from the north, apparently the resulting broods of the swarms that 
originate in that portion of Montana of which we have been speaking, and which, 
pouring over the mountain-pass at the head of Jefferson River, move down Snake Biver 
Valley. 

If the scheme we have suggested should be carried out and should prove beneficial 
in reference to the eastern area, it would have, to some extent at least, a like effect 
as to this section. If it is possible to establish and maintain an agricultural popula- 
tion in the Upper Snake River Valley, this would have a strong tendency to modify 
the evil. But the present barren aspect of this region would seem to forbid any hopes 
of ever accompli:ihing this desired end. Still there appears to be one possible means 
of bringing this about, at least to a limited extent. The demand of trade will doubt- 
less complete the railroad already started in that direction, which is one step towards 
the desired end, but something more is required in this case. 

Snake River affords a large body of water which if properly utilized would irrigate 
a large breadth of land, and notwithstanding the barren appearance of the soil, it is 
really fertile when irrigated. It is possible, with a moderate expense, to throw dams 
across this stream at certain favorable spots, and by this means to spread the water 
over the adjoining plains. A work of this kind would, of course, have to be done by 
the General Government. The feasibility of this project could easily be ascertained 
by an officer of the Engineer Corps of the Army ; and as this is on the line* of the 
chief inter-montane thoroughfare, and also of the locust invasions of this region, the 
subject is certainly worthy of the attention of the Government. 

As will be seen by what we have presented on this subject, the philosophy of our 
plan for modifying the evil is to place an agricultural population in the very home 
of the species, which ftom necessity would be compelled to wage a constant warfare 
against them. 

By stirring the soil their nests would be disturbed ; by fighting the young their 
numbers would be diminished ; and as irrigation would be necessary, the effect of 
dry seasons on the crops would not be felt as in the temporary region. The possi- 
bility of inundating to a considerable extent their egg deposits by the winter supply 
of water would tend to diminish their numbers. The fact that their breeding- 
grounds are chiefly in the limited agricultural areas is also another argument in favor 
of the plan. 

That large areas would be left where locusts breed and pour down on the nearest 
cultivated areas, as in western Colorado, is certainly true, but this does not lessen 
the value of the plau proposed, nor is it a reason why it should not be put into 
operation. 

The effect of irrigation upon the Bocky Mountain LocQSt dwarfs into 
comparative insignificance anything which may be said concerning its^ 
influence on other destructive species, yet there are many forms which 
depend for their existence and multiplication upon a dry climate, and 
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which a thoroagh Bystem of irrigation would render comparatively 
harmless. 

This has been recognized by the prominent writers upon economic 
entomology, and I may quote the words of my chief. Professor Biley, as 
follows : ^ 

I have repeatedly laid stress in my writings on the importance of irrigation In com- 
batting several of onr worst insect enemies, and, aside from its benefits in this direc- 
tion, every recnrrence of a droughty year convinces me of its guarding against failure 
of crops from excessive drought. , I am glad to know that many farmers, and espe- 
cially small-fruit growers in the vicinity of New York, are preparing in one way or 
another for irrigation whenever it becomes necessary, and I was pleased to hear Dr. 
Hexamer, at the late meeting of the American Pomological Society, orge a general 
system of irrigation as the most profitable investment the cultivator can make in a 
climate subject to such periods of drought as ours is known to be. 

Perhaps the most striking example among this class of insects is the 
Chinch Bug — a species which damages certain cereal crops to the extent 
of upwards of five millions of dollars in years of abundance. This insect 
IB, directly influenced by moisture and seldom occurs in numbers in the 
more eastern States except after two or more successive seasons of 
drought. After a year of excessive multiplication these insects will 
often be found to have hibernated in immense numbers, and it is a well- 
known fact that heavy rain-falls the succeeding spring will destroy them 
almost completely. This being the case an artificial system of irrigation 
will enable the agriculturalists to hold this insect completely in check, 
and such a system as it is proposed to introduce in the West will sender 
the grain-growers of the reclaimed regions independent of the damage 
which may be done by this insect and will. enable them to compete on 
most advantageous terms with the grain-growers of the more eastern lo- 
calities, whose crops are occasionally subject to almost total loss by this 
insect enemy. I may again quote irom Professor Biley : 

Irrigation where it can be applied — and it can be in mnch of the territory in the 
vicinity of the Rocky Monntains, where the insect commits sad havoc, as with a little 
effort in many regions in the heart of the Mississippi Valley — is the only real availa- 
ble practicable remedy after the bugs have commenced multiplying in the spring. I 
wish to lay particular stress upon this matter of irrigation, believing, as I do, that it 
is an effectual remedy against this pest, and that by overflowing a grain field for a 
conple of days, or by saturating the ground after as many more in the month of May, 
we may effectually prevent its subsequent injuries.^ Seventh Report Insects of Mis- 
souri.) 

We may mention also the case of the Orape-vine Phylloxera and 
may again quote from Professor Kiley : 

Submersion, where practicable, and where it is total and sufficiently prolonged, is 
a perfect remedy. This is what even the closest student might expect, as he finds 
that excessive moisture is very disastrous to the lice. M. Louis Faucon, of Graveson 
(Bottches-du-Rhdne), France, has abundantly proved its efficacy, and has by means 
of it totally annihilated the insect in his vineyard, which was suffering from it four 
years ago. From his experience we may draw the following conclusions : 

(1) The best season to submerge is in autumn (September and October), when the 
lice are yet active and the vines have ceased growing. Submergence for 25 to 30 
days at this season will generally rout the lice. 
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(2) A sabmergence of 40 to 50 days in winter is reqaired, and even where the water 
is allowed to remain dnring the whole season the vineyard does not suffer. I should 
consider this very donbtfnl. 

(3) A vineyard should never be inundated for a longer period than two days in 
summer or during growth ; and, though these brief inundations at that season affect 
only the few lice near the surface and are by no means essential, they are neverthe- 
less important auxiliaries to the more thorough fall or winter submersion, as they 
destroy the few lice which are always invading a vineyard in infested districts. 
These summer inundations will be necessary only after the winged insects begin to 
appear, and three or four, each lasting less than two days, made between the middle 
of July and the tall of the leaf, will effect the end desired. 

(4) An embankment should be made around the vineyard in order that the water 
may evaporate and permeate the earth, bat not run off and carry away any nutritive 
properties of the soil. 

The varied success which has attended the different attempts to rout the enemy by 
inundation is owing to the lack of thoroughness in many of them. The ground must 
be thoroughly soaked for a snfflcieut length of time. Temporary irrigation does 
not accomplish the end, for the reason that it does not reach all the lice, and does 
not break up the numerous air bubbles which form in the soil and prevent the dro^ n- 
ing of many of the insects. (Sixth Report Insects of Missouri.) 

Too much in fact can not be said of the advantages of a system of 
irrigation in fighting many insect pests. 

A good instance oocnrred in onr experience in the spring of 1879, 
when the Army Worm appeared in great force upon a large grass plan- 
tation near Portsmouth, Ya. The plantation was divided into sections 
by irrigating ditches, and it was only necessary to turn on the water to 
isolate a badly infested section and to devote it to rolling, fire, or some 
other means of destruction, preventing ready spread to other sections. 
In the same way rice planters have a ready means of fighting insect 
pests at hand. 

Other insects might be particularized, but the general statement that 
from the stand-point of the economic entomologist irrigation in general 
is a great help in fighting insect pests, and from the marked illustration of 
the great good accomplished by the reclamation of the arid regions in 
connection with the damage done by the Rocky Mountain locust it will 
probably be considered that further elaboration is unnecessary. 

Respectfully submitted, May 13, 188d. 



irOTE OH THE OVIPOSITIOH AHD EMBBTOHIC DEVELOPMEHT OF 
XIFHIDIUM EHSIFEBVM, ScuD. 

By William M. Wheeler, Milwaukee, Wis, 

Though the Orthoptera have received more attention from students 
of insect embryology than any other natural order of Hexapoda, there 
still remain several families which, owing to the di£Sculty of procuring 
sufficient material, have not been studied. We possess monographs, 
more or less complete, on members of the Oryllid, Acridiid, and Blat- 
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tid groaps, bat besides a few observations on an European Mantis we 
have no observations on members of the families LocmUdce^ Mantidce^ 
and Phcumidee. The differences in the details of embryonic development 
observed in the Orthoptera hitherto investigated are so great that all 
students of the subject must look forward with considerable interest to 
any results accruing from the study of representatives of these four 
families. In my search for insects' eggs of a convenient size, procura- 
ble in abundance, and representing families heretofore unstudied, I 
happeni^d on one of the LocustidcBj the eggs of which meet the require- 
ments. The species to which I allude is Xiphidium enHferum^ Scud., a 
very common insect about the meadows and marshlands of Wisconsin 
and the adjacent states. 

Unlike other species of the family whose oviposition has been de- 
scribed, Xiphidium enHferum does not oviposit on or in twigs, but be- 
tween the scales of a Gecidomyid gall, very common on the willows which 
grow in the damp situations haunted by the Locustid. Mr. L. O. How- 
ard, who kindly examined a specimen of the scaly turnip-shaped gall 
for me, pronounces it to be very probably produced by Oeeidomyia salids- 
gnaphalmdeSy Walsh. On September 8 I observed a female in the act 
of oviposition. She was perched with her head turned toward the apex 
of the gall, which contained besides the large white Gecidomyid larva 
in the center of its base, a number of the smaller orange-red larvsB of 
an inquiline Gecidomyid between the scale-like leaves. Slowly and 
eedately she thrust her sword-shaped ovipositor down between the 
leaves and, after depositing an egg, as slowly withdrew the organ in 
order to recommence the same operation after taking a few steps to 
one side of where she had been at work. She soon observed me and. 
slipped away without completing her task. 

The subopaque, cream-colored egg is elongate oval, 4 to 4.5^°^ 
long and 1°"™ broad through its middle. One of the poles is somewhat 
more attenuate than the other and there is a faint curvature in the 
polar axis which causes one side of the egg to be somewhat more con- 
vex than the other. The yolk, very similar in constitution to that of 
other Orthoptera, is pale yellow. It is inclosed by a delicate vitelline 
membrane and a thicker, opaque and sopewhat leathery chorion which 
fiuddenly becomes transparent when immersed in alcohol. The eggs 
are deposited with their long axes parallel to the long axis of the gall 
and their attenuate poles upward. They are completely concealed by 
the leaves, the edges of which close over and very efficiently protect 
them. The number of eggs found in a gall varies considerably. Some- 
times but two or three will be found, more frequently from fifty to one 
hundred ; in one small gall I counted one hundred and seventy and I 
have opened a few galls which contained more. From these facts I 
conclude that one female frequently deposits her quantum of eggs in 
several galls, possibly having some means of selecting the best cradles 
for her offspring and perhaps trying several till she finds one perfectly 
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adapted to her purposes. Frequently as many as ten eggs will be found 
under a single scale. When this is the case, the eggs adhere to one 
another somewhat and are often irregularly placed, as if two or three 
insects had iu succession oviposited in the same place. 

Whereas the Blattidce show the greatest fixity in habits of oviposition 
of any of the Orthopteran families, the LocusUdce exhibit the greatest 
variety. Some species like the American Anabrua simplex and the Eu- 
ropeau LoeustcB oviposit in the ground like the Aeridiidce. Others, 
like many species of Xiphidium and Orckelimumj oviposit in the pith of 
easily penetrated twigs. According to Professor Biley Phaneroptera 
eurvieauda lays its eggs <^ singly in the edges of leaves, between the 
upper and lower cuticles." Other species, approaching Xiphidium ensi- 
ferum like ConooephaluB enaiger^ lay their eggs between the root-leaves 
and stems of various plants. The European Meconema varium^ accord- 
ing to Taschenberg, oviposits under bark scales and occasionally in the 
galls of the Hymenopteron Terns terminalis. Still other forms to which 
our common Katydid {Microcenirum retinervis) belongs, lay their flat- 
tened, dark colored eggs in regular rows on twigs, after previously 
roughening the surface of the bark with their jaws. 

The structure of the ovipostor in Xiphidium ensiferum would seem to 
indicate that, like other members of the genus, this species has been 
in the habit of puncturing the tissues of plants till within compara- 
tively recent times, when it found oviposition in the galls more advan- 
tageous. So recent may be the acquisition of this habit that more ex- 
tended investigation may perhaps show a tendency in some females to 
puncture twigs, or oviposit, like Oonocephalus, between the root-leavea 
and stems of plants. 

The Orthoptera present many interesting questions in connection 
with their habits of oviposition. Most of the species, excepting the 
aberrant Phasmidce^ oviposit in clusters, the eggs of which are arranged 
in more or less regular rows. This habit is most strenuously adhered 
to by the Blattidce, though many species of Acridiidw^ Oryllidce^ LacusU 
idcBj and Mantidce are almost equally carefnl to deposit their eggs in 
symmetrical series. 

During oviposition the two ovaries discharge their eggs alternately 
in rhythmical sequence, the insect moving a short distance directly for- 
ward after the extrusion of each egg or pair of eggs. For what pur- 
pose this habit should have been preserved with such tenacity through 
the long ages daring which the Orthoptera have continued to people 
our earth I am unable to conjecture, unless it be supposed that the 
primitive species oviposited in portable capsules like those still made 
by the BlattidcB. The method of arranging eggs in two even and alter- 
nating series practiced by members of this family is of advantage to 
the insects, in that it renders the package more compact and more easily 
carried, just as a box may be made to contain a given number of cigars 
or similarly shaped objects more easily when they are packed in regular 
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rows than when they are^ thrown in promiscnonsly. The Mantidw^ 
which deposit their eggs in cocoons that are no longer carried, may be 
supposed to represent an intermediate stage as far as the habits of ovi- 
position are concerned between the BlattidcB and those numerous forms 
which either deposit their eggs in exposed situations like Microcentrum^ 
or bury them in the earth or the tissues of plants like the Acridiidee 
and GhryllidcB, 

The eggs of Xiphidium ensiferum begin to develop immediately af- 
ter their deposition. During the warm days that intervene before the 
«old of autumn sets in the embryo is formed on the middleof the flat side 
of the yolk. The head of the embryo points downward towards the 
insertion of the leaves between which it is placed; consequently the 
pointed and upward directed pole is the caudal end. The young em- 
bryo remains dormant during the winter but continues its development 
during the warm days of spring. The first larvae were seen to emerge 
from the galls on the 17th of May. 

I will not here enter into the details of development, many of which 
I have not yet observed to my own satisfaction. Suffice it to say that 
the Locustid's ontogeny is strikingly like that of the Gryllid, CEcanthm 
n%veu9 as described by Dr. Howard Ayers. The embryo, as noted above, 
is developed on the flat ventral face of the egg with its head directed 
downward. During its growth it gradually moves down the yolk till 
its head reaches the pole, then it turns and passes up the convex (for- 
merly dorsal) surface of the yolk till its head reaches the pointed (for- 
merly caudal) pole ; the body of the embryo meanwhile increases in 
size and envelops the entire yolk by a very interesting process, the 
details of which I have not, as yet, been able clearly to elucidate. Con- 
sidering the position in which the ^gg is deposited, i. e., with its 
cephalic pole directed downwards, e revolution like the one described 
IS necessary to bring the embryo's head to the opposite pole, so that 
in hatching the .larva may have no difficulty in crawling out between 
the scales of the gall. 



THE SIX-SPOTTED kiTE OF THE ORANGE. 

{Tetranychvi %maculaiu9, n. sp.) ^ 

By C. V. Riley. 

This mite has done much damage to the orange in Florida since 1886, 
and we have prepared a preliminary article for the Annual Report of 
this Department for 1889. As it is deemed wise to exclude purely de- 
scriptive matter from the Annual, we give here the diagnosis of the 
species under the the name of Tetranychus dm(iculatu8 on account of 
the quite constant markings of its back. In color it is very similar to 
T. rosearum Bois^., T. tiliarum Mull, and T. vitia Boisd. 
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Tetranyohus ^-macu1atu$ n. ap,—L,ength of the full-grown speoimeos 0. 3°^"*. Gen- 
eral color, pale greenish-yellow, marked on the abdomen with six or less small dusky 
spots. General shape oval, somewhat broadest iu front of the eyes ; laterally slightly 

constricted Just opposite the eyes and at about 
the middle of the body, at which latter constric- 
tion the body is divided by a more or lees dis- 
tinct suture into two parts. There is often, also 
a distinct, though small tail-like projection at the 
end of the body. Anterior projection of cepha- 
lothorax rather sbort,some what conical, its apex 
rounded. Terminal Joint of legs longest. Eyes, 
two each side, the anterior one of each pair being 
blood-red, this pigment extending some distance 
into the body, giving the appearaifce of two red 
eyes on each si( e ; the posterior eyes are colorless 
and transparent. The spots of the abdomen are 
arranged in two subdorsal rows, of three spots 
to each row } they are rounded and quite con- 
stant, especially in the smaller and mon* numer- 
ous specimens, though somewhat variable in the 
larger or fnll-growu mites. 

In the mature specimens the anterior sipots, 
which are arranged close to the dividing suture, 
are often composed of a collection of eight to 
twelve, larger or smaller, more or less circular, 
quite deep black spots, while in others all the 
spots are single, and with one or the other of the 
median pair wanting. In the smallest speci- 
mens these spots are either wanting or only the 
anterior or posterior pairs are present, the last pair in this case being generally largest 
and very distinct. The distribution of the hairs of the body is as follows: Two short, 
slender hairs medially at anterior margin, directed forward, crossing each other near 
their tips; each side of these, also close to the margin, at about equal distances from 
each other and the lateral margin is a pair of transparent, circular pores, resembling 
those which usually give rise to a bristle. " In front of the eyes and removed slightly 
toward the middle is, on each side, a row of rather long and stout bristles, the an- 
terior pair being directed outward and slightly toward the head, and projecting 
beyond the lateral margin ; the median pair are directed forward and cross each other 
near their tips. The third pair are longest, situated a little iu front of the eyes and 
directed backward. Besides these stout bristles there is another smaller and slender 
hair not far from the lateral margin behind the eyes, and another at the margin in 
front of the eyes. The abdomen is provided on each side with a subdorsal row of 
three very long bristles, a more slender lateral row, four long dorsal bristles surround- 
ing the end, and four ventral terminal bristles, of which the median pair is smallest 
The eggs are O.ll''^™ in diameter, globular, either colorless and transparent or very 
pale greenish-yellow, and are loosely attached to the web. 




Fio. 4^—Tetranyehut 6-nuieulatiis: a, rfom 
above— enlari^ed ; 6, tarsas ; e, rostmm 
ami palpus— atill more enlarged; d, tip 
of palpus — still more enlarged (original) . 
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EABPIFHOEUS MACULATUS NoBTON. 



By W. Hagub Harrimoton, Ottawa, Canada, 

The spotted saw-fly, whose larvse feed npon the strawberry plant, is 
widely^ distributed, and probably well known to all collectors of 
Hymenoptera, as well as to growers of the delicious fniit which suffers 
from its ravages. There are, however, one or two points in connection 
with the species to which attention may t>e called. Last winter I dis- 
cussed with Mr. Fletcher the fact that a large proportion of the speci- 
mens, which apparently belong to this species, would by the venation of 
the wings be placed in the genus Monostegia^ instead of in Harpiphorus^ 
and that they agreed closely with the description of Jlf. obscurata Oresson. 

During the past summer I collected as many specimens of this saw- 
fly as was possible, in order to further study the species, and to see if 
there existed sufficient reasons for separating these saw-flies into two 
species, or on the other hand for including with H. maculatus a few 
specimens which I had previously considered to .represent M. ignota 
JNorton. 

The question has now been made additionally interesting to me by 
the publication in the November, 1889, number of Insect Life (pp. 137- 
140) of Mr. F. W. Malley's observations on M. ignota as a strawberry pest. 
The author, after mentioning the similar maculation of the abdomen, 
states that— 

The most certain method of distlDgaishing the species is to Dote the number of 
Bobmarginal cells ' in the forewings, M. ignota having fonr, and H, maculatus only 
three. 

I found that saw-flies were apparently very scarce last season, but 
the Strawberry Saw-fly was one of the few species that were moderately 
abundant My captures were as follows : 



Speoimena having three eubmarginal 
celh: 



Specimens having four sulnnarginal 
cells: 



Dftte. 


Males. 

1 


Females. 


May » 


1 


10 




1 


12 


1 
1 
3 


13 

24 




3 

1 
3 

1 


27 


June 2 




26 




Total 




6 


10 



Date. Males. | Females. 

1 


May 5 






^9 


9 


11 


2 


12 

24 




7 
8 


Jane 2 




1 


Total 






22 



This shows the two forms to occur during the same period and in com- 
paratively the same abundance, and the habits of the adults were ap- 
parently in all respects similar. With those previously in my collection 
I have now before me 80 specimens, which appear to belong undoubt- 
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edly to the same species. Of these, 16 males and 24 females have Aree 
sabmarginalSy and 8 males and 29 females have four, A connecting 
link between the two equal gronps is formed by the remaining three 
specimens, which are females, and in each of which the left wing has 
four and the right wing three snbmarginals. Bndiments of the absent— 
or additional — crossnervure may also be detected in a few of the other 
specimens. 

As might be expected in a series of this length, there is a certain de- 
gree of variation in size, coloring, shape of antennae, etc., bat none 
apparently to warrant a separation into two species, or even varieties. 
I have, however, two males and one female, collected May 27, which have 
the abdomen perfectly immaculate, the legs paler and the antennae 
shorter, and which appear to be distinct, and to belong to Monosteffia. 
The antennsD in these specimens more resemble those of Monophadnus, 
having the second joint as long as the third and fourth united, and the 
apex blunt ; whereas the antennae in H. maculatus (especially in the male) 
are longer and more tapering, and have the third, fourth, and fifth 
joints more or less subequal. 

Mr. Malley in his excellent plate figures the antennae of his straw- 
berry pest as of the Monostegia form, and also indicates differences in 
the larvae, and possibly the species bred by him may really be a Mon- 
ostegia and distinct from the specimens with four snbmarginals which 
I have taken and consider to be H. maoulatv^. The ornamentation of 
the abdomen, however, seems so characteristic that one would hardly 
expect to find insects thus marked feeding upon the same plant and 
yet belonging to different genera. 



ADULTS OF THE AME&IGAH CIHBEX INJUSnTG THE WILLOW 
AND COTTONWOOD IN NEBRASKA 

By F. M. Webster, Lafayette, Ind. 

Under date of June 11, 1889, Hon. B. M. Pritchard, an old-time friend 
of the writer in Illinois, but now residing near Pender, Thurston 
County, Nebr., sent me specimens of both sexes of this species, accom- 
panied by two letters, reading substantially as follows : 

A few days siDce I was out in my grove of ash, willow, oottoowood, and boz-elder, 
And was not a little startled by finding myself snrrouDded by what I first thought by 
their buzzing noise to be great numbers of the large, black hornets ; but as the in- 
sects were not inclined to attack me, like the hornets of my boyhood days, I began 
to examine them and watch their movements. There were thousands of them, appar- 
•ently in the act of mating, but for the most part flying high in the tops of the laigest 
trees, being divided into groups which in their movements seemed to alternately ap- 
proach and retreat from a central point among the tree-tops, making a noise like a 
lot of hornets, bnt moving much slower and more clumsily than hornets. I found a 
small number settled on the leaves and limbs of the ash and wiUows, where they 
seemed to be feeding on the sap. To-day I have been watching them more carefollyy 
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and find that they oat a roagh gash almost completely around the limb, seeming to 
kill the outer bark as far as they oat. This work is done with the jaws. They seem 
very lively daring the middle of the day, and at that time are mostly on the wing, 
bat as the air grows oooler they fasten to the twigs and begfn to eat, seemingly being 
very clumsy and stupid, starting up quickly when approached, but not flying unless 
forced to do so, and then only a distance of a few feet, often falling to the ground. 




Fio. 4&.^Oimb0X arMrieana : a, willow leaTOs showing egg-blisters from above and below ; 6, lwi|( 
•bowing girdlings; e, egg; d, newly-batohed larva; e, e, fall-grown larva9; /, cocoon; g, cocoon 
ont open, with papa; A, papa, aide view; i, female fly; J, her saw detached, aide view; Ah tip of saw— 
«, <f, j, k, enlarged, the rest natural size. < AfCei^iley.) 



To-day I captured a male and female in the act of pairing, and send them to you 
for the purpose of learning what they are. I first thought of sending them to Mr. 
Brnner, an entomologist of high standing residing at West Point, in this State, but 
decided to send to you on account of '^ auld lang syne." As you know I have been 
planting trees all my life, or at least during the last fifty years of it, and I never saw 
such an insect before. I fear they will damage my grove, but perhaps not. Time 
will tell. 

15036— No8. 7 and 8 3 
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To my inqairy regarding the varieties of trees attacked, Mr. Pritchard 
kindly replied under date of July 6: 

In only a very few instaaoes do I find that the saw-flies attacked other trees besides 
the willows. On three or foor tender cotton woods I find they worked as if by mis- 
take. The willows seem to recover and the gash oat by the insects heals over, bat the 
Cottonwood breaks off. 

The only instance where this cutting habit of the adult saw-flies had 
been observed, so far as I can learn, is recorded in the Beport of the 
Commissioner of Agriculture for 1884, pp. 334-6, Plate Y, Fig. 1. In 
this case the depredation occurred on the grounds of Admiral Ammen, 
in the vicinity of Washington, D. C, only the willows Buffering, but so 
great was the injury that the trees were described as looking as if a 
fire had run over them, or as if they had suffered from a severe frost. 

The twigs of willow accompanying Mr. Pritchard's last communication 
resembled in every respect those figured in the report above referred 
to, although it would appear that in his case the injury resulting from the 
attack of the saw-flies was much less than in the case of Admiral 
Ammeu.* 

This cutting of the bark of the trees could have had nothing to do with 
the ovipositiou of the insect, as the eggs are deposited in slits cut in 
the leaves by the females. It seems quite possible that they gnaw the 
bark for the purpose of feeding upon the sap, as intimated by Mr. 
Pritchard, yet this does not appear to be fully proven. In other words, 
it would as yet be too much to say that in cutting the incisions the 
insect has no object in view other than that of obtaining food. 



OBSEKVATIOHS OH MOKOMOBIVM PHASAOSIS LATB.t 

By M. A. Bkllevoye, Reims. 

Almost all the old habitations of Reims are infested with a little red- 
dish ant, the Monomorium pharaonis Latr. These little insects visit 
without ceremony our tables; they haunt the side-boards and cup- 
boards which contain eatables ; the sugar-box, preserves, and meats 
are attacked by these small guests which do not ask leave to settle 
in your house. Their havoc, indeed, does not appear very important, 
notwithstanding their great numbers ; but it is always disagreeable 
to find animate beings in one's eatables. It is, therefore, necessary 
to take vigorous measures in this regard ; to kill them or use phenic or 
insecticide powders which drive them away from the places where they 
abound. The majority of people know only the neuters of this species. 

* We have since shown, Insect Life, Vol I, p. 8, that the larger share of the dam- 
age at Admiral Ammen's was done by Phyllceous integer and not by the Cimbex. 

t Translated and condensed from Annales de la Sooi^t^ Entomologiqne de Fraoce, 
sixth series, Vol. VIII, 1888, fonrth trimestre, Bulletin, pp. olxxvii-olxxxi. 
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I have jast said that the ravages of these ants seem to me very nn- 
important, and I will show afterwards in what they consist. However, 
T have read in various authors, among others in the encyclopedia com- 
piled by Dr. Ghenu, this note: 

The domestic ant of Schenk, a very small species which has of late made great . 
devastation in England, in the honses of parts of London and Brighton, where it has 
settled and lays waste everything within its reach. 

In the remarkable work of Mr. Edm. Andr^, the Species of Hymen- 
optera of Europe and Algeria, the Monomorium pharaonia is indicated 
as being a native of Algeria, Palestine, and the tropical and sub-trop- 
ical regions of the whole world. The following is there given, together 
with a description of the three kinds or sexes. 

This cosmopolitan species, which lives oftenest in honses in the walls or cracks, 
has acclimated itself in many large cities, such as Paris, Lyons, London, Copenhagen, 
Hamburg, etc. It causes often great damage by boring holes in furniture to establish 
its galleries, and by infesting eatables. 

Last year on quitting Metz, where I was born and which I did not 
wish to leave, I came to Reims, and in the apartments which I occupied 
on Talleyrand street I found in a cupboard, with a quantity of neuters 
of Monomorium, a half dozen females, of which two had wings, and 
three males. Happy in discovering the two sexes, which I did not 
possess, I resolved to search for other specijnens, and, if possible, to 
find the nest itself. 

During the winter I saw a few neuters crawling through the dining- 
room, but nothing revealed to me the presence of any nest, and, until 
midsummer, although the neuters became more numerous, not a single 
sexual individual came under my observation. Where, then, was the 
nest to be found T The sideboards in the dining-room and a new cup- 
board wef e particularly frequented by neuter ants, allured by the victuals 
which were customarily shut up there; but after having several times 
explored all the corners of these places it became evident that the nest 
was not to be found there. Ants crawled in numbers upon the floor, 
where they profited by the falling crumbs from the table ; they were 
going besides in large numbers towards a side of the room where the 
floor was loosely joined ; it was in these clefts of the floor that they 
disappeared, only to return again to take their food. My neighbor has 
his pastry oven on that side, and he knows this little ant very well, 
^ with its dainty taste for sweetmeats as well as meat. To destroy them 
he places on the ground, from time to time, ham bones, and the next 
day he finds them covered with ants, which he destroys by throwing 
the whole into the fire. 

The neighborhood of a pastry shop affords me the advantage of being 
visited by Blatta {Kakerldk orientalia)^ also Blatta germanica, that I 
kill without mercy ; for when I used to allow one to stay on the floor 
the ants would immediately attack it, and, one hour after, I would see it 
covered with a hundred ants feeding on the juices contained in its body, 
which they left wjiole on the floor. 
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In the month of AnguBt, when flies are nnmerons in the apartments, 
I nsed every day to kill three scores of them which I deposited on a 
piece of paper in a corner and my boarders would not fail to attend the 
feast. A big spider was given to them and they liked it so much that 
by the next day the abdomen had all disappeared ; the solid parts, the 
thorax and feet, remained entire. Sugared fruits and chocolate receive 
their attention also, but they do not damage them particularly, these 
substances being too hard for their mandibles. Fallen crumbs answer 
their purpose better. They do not seem to meet in numbers to carry 
the least piece of anything away to their nest ; they seem to be sure 
they will always find something to feed on in our houses. Undoubtedly 
they disgorge to their larvse the fluid part of the substances they have 
eaten. No one realizes how little such small animals want. 

IJp to September 16 I had not perceived either males or females. I* 
then decided to use a more succulent bait, and tried ox liver ; I placed 
a few bits of 5 or 6 centimeters in diameter on a pappr, and three or 
four times a day I shook the paper in a benzine box ; thousands of neu- 
ters dropped, and at last some males and females. After eight days of 
search I had taken 20 females, only one of which was winged, and 8 males. 
From the 16th of September to the 9th of October I captured 131 females, 
of which two were winged, and 60 males (about 6 females and 3 males 
per day) ; from the 10th to the 15th of October I captured 269 females 
and 90 males (about 54 females and 18 males per day); then the number 
decreased, and fh>m the 15th to the 25th of October I caught only 159 
females, 3 of which were winged, and 74 males (about 16 females and ' 
7 males per day). In all, from the 15th of September to the 25th of 
October I had therefore captured 577 females, only 14 of which were 
winged, and 239 males. 

In order to know appros;imately the number of neuters I had taken I 
counted 1,000 of them, of which the weight was 0.058 gram ; 1 gram 
would therefore contain about 17,000, and as I had gathered 20.56 grams 
it gives a total of 349,500 neuters secured in six weeks (about 9,000 per 
day), and this figure is rather below the reality, for I have killed or 
thrown into the fire a great many of them that were not weighed. 

However large these figures may seem, the supply was not exhausted, 
and every day I saw just as many neuters; the number of the sexual 
individuals only diminished. I then lifted the wash-board and two 
boards of the inlaid floor, hoping to find there larvae and nymphs in their 
cocoons, but I was disappointed, for clefts in the wall showed me that 
the progeny of my aut« were undoubtedly in the thick wall or in my 
neighbor's house. 

I said at first that the injury by these small beings was almost inap- 
preciable; only the abdomen of a spider had been destroyed, as also 
the abdomen of a few flies slightly eaten. The bits of raw liver I used 
as baits did not look damaged after a few days' service, though they 
were ever^^ day covered with ants which fed probably only on blood at 
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first. The pieces which I left to dry up, and which attracted them as 
well as the fresh liver, were at last furrowed with channels more or less 
deep. One of these pieces, which served for a score of days, was com- 
pletely dug through into the center and only the exterior parts remained, 
which were hardened and bored with holes. In that condition ants were 
crowding all over them always in as large numbers as at first. How 
many thousands of ants worked at that piece to reduce it to that condi- 
tion T Two or three thousand ants working day and night. When I 
had shaken the piece to gather ail the workers, these were replaced an 
hour after by others; at 11 o'clock at night I found as many as at 7 
o'clock in the morning, which proves that the work of the neuters does 
not stop. The result of these observations, few as they are, seems to 
determine the time of hatching out of the sexes, which seems to be at the 
*eud of September and during the whole month of October. This hatch- 
ing takes place, of course, successively like the coupling, Qontrary to 
what occurs in most species in Our country, whose coupling takes place 
in the air, and of which each female becomes the founder of a new formi- 
cary, while the males, becoming useless, die after having wandered aim- 
lessly for a few days. Here, on the contrary, coupling takes place sub- 
terraneously, and it appears that the male and female continue to live 
in the same formicary, which increases indefinitely so long as nothing 
of an unforeseen character happens to destroy it. 

Females lose their wings, of course, immediately after coupling, the 
superior ones first, for I found several which yet possessed their infe- 
rior wings. Their walk is slow, while males, preserving all their wings, 
run very quickly without my having seen any showing signs of flying 
away. It may possibly be different in Africa under the influence of a 
warmer sun than we have in our temperate climate.* 



THE DIFTEBOnS PABASITE OF DIABKOTICA SOKOB. 

By P. W. CoQUiLLBTT, Lo8 Atigeles. 

Up to the present time but few instances have been recorded of 
Coleopterous insects being subject to the attacks of Dipterous parasites. 
In his first report as State Entomologist of Missouri, Professor Biley 
records having bred the Tachinid, Uxorista (Lydella) doryphor€BB,\\ejy 
fipom the larvae of the Colorado Potato-beetle {Doryphora K^-lineata 
Say), and in the fifth volume ^f the American Naturalist Dr. Henry 
Shimer gives an account of the Dexid, Melanosphora diabroticcd Shimer, 

* Mr. Bellevoye coutinned to gather these ants dnriDg the whole month of Noyem- 
ber. The neuters were a little less nnineroas ; there was a complete absence of males, 
but the females were always present, and he captured 203 of them ftom the first of 
November to the 6th of December, only there were none with wings, which seems to 
indicate that there was not another brood of males and females. 
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which preys on the Striped Squash-beetle (Diabrotica vittata Fabr.). 
In the Annates de la Societe Entomologiqm de France for the mouth of 
June, 1888, Mr. M. H. Lucas gives au account of the parasitism of the 
Tachinid, Myohia pumila Macq., on tbe Asparagus Beetle (Crioeeris 
asparagi Linn.)^ and on page 408 of his well-known Ouide to the Study of 
Insects Dr. Packard quotes the French entomologist, Dnfour, as author- 
ity for the statement that the Tachinids, Cassidomyia and Hyalomyia^ 
prey respectively on the Tortoise beetle, Cassida^ and on the Ouroulionid 
Brachyderes. 

The above are the only published references upon this subject that I 
have been able to find among the limited literature at my command. 

On the 17th of June, 1888, 
I obtained several Dipterous 
pupsB from the abdomen of a 
dead Calosoma perigrinator 
Gu^r., and three flies issued 
from these pupsB on the 25th 
of the same month ; they be- 
long to the genus Masicera of 
Macquart, but the species is 
still undetermined. 

On the 21st of June, 1889, 
I saw a Dipterous larva issue 
from the abdomen of an adult 
Diabrotica soror Lee; it soon 
afterward pupated, the fly 
issuing on the 6th of the fol- 
lowing month. Since this 
time 1 have succeeded in ob- 
taining quite a number of the 
pupae of this parasite, theflies 
from which issued at various 
times during the month of 
August. The larva in issu- 
ing usually breaks away the larger portion of the beetle's abdomen, and 
pupates wherever it chances to find a resting place — in a depression of 
a leaf, in the axil, or on the ground, making no attempt at concealiug 
itself. Among a large series of beetles examined fully one-third con- 
tained larvae of this para-site, each infested beetle containing only a 
single larva. 

This parasite is very interesting, not only on account of the fact that 
it aids the horticulturist in lessening the attacks of the destructive 
Diabroticas, but also on account of the peculiar structure of the male 
abdomen, the second segment of which has a large flattened process ou 
the underside — a peculiarity which does not exist in any other Dipteron 
known to me, nor can I find any reference to it in any work upon this 




Fig. 4Q.—0elatoria eratni : a, adult fly ; b, head of same 
fW>m front ; e, abdominal appendage from side ; d, ab- 
dominal appendage from behind ; e, wing showing vena- 
tion—all enlarged (original;. 
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subject to which I have access. I sabmitted a sketch of it, together 
with an extensive description of both sexes, to Dr. S. W. Williston, oar 
best aathority npon this groap of insects, and he writes me that he 
never saw sach a process in any species that he has examined, nor can 
he find any published reference to it ; he farther states that the other 
characters of this species agree quite well with those of the genus 
Baumhauriaj a single species of which has heretofore been described, 
having been bred from a Bombycid belonging to the genus Arctia, 
Our i^ecies, however, differs very decidedly firom the above genus by 
characters other than the abdominal process, and therefore I do not 
think we run any great risk in erecting a new genus for its reception, 
a description of which I append herewith : 

Cbultoria, n. ^n. — Head large, broad as thorax, maoh broader than high ; front 
in male only slightly wider, in female one-foarth wider than transverse diameter of 
eye — in both sexes with a single row of bristles each side of frontal stripe extending 
nearly to insertion of arista, and with two forwardly directed bristles on the crown 
outside of each of these rows; face mnch retreating below, biistles bordering median 
foveiB strong, extending nearly to the lowest in frontal row ; vibrisHal bristle strong; 
epistoma bat slightly projecting ; cheeks small, bristly ; palpi well-developed, thick- 
ening toward its tip ; proboscis soft, wholly retractile, famished with a large labella ; 
antenn» reaching nearly to oral margin, third Joint at least four times as long as the 
second, rather slender and nearly of an equal width, the upper edge nearly straight; 
arista sub-basal, very short pnbescent, distinctly two- Jointed, second Joint greatly 
attenuated on its apical half. Eyes bare. Thorax nearly as long as the abdomen, fur- 
nished with stout bristles. Scutellum with three pairs of marginal bristles and a shorter 
pair of dorsal ones. Abdomen oval, thinly depressed pilose, and with several pairs of 
dorsal bristles besides the usual lateral and anal ones; ^ve abdominal segments, the 
first nearly jis long as the second, the fifth in the male small, in the female concealed 
in the foarth ; venter in the female normal, in the male furnished with a large, lon- 
gitudinally compressed process on underside of second segment, apex of this process 
studded with numerous small tubercles; a large cavity in posterior end of venter, in- 
closing the fifth segment and contracted anteriorly into a narrow groove which ex- 
tends to the second segment. Lege furnished with bristles ; posterior tibiie not cili- 
ated. Wings of the usual Muscid type, first posterior cell terminating close to tip of 
wing, closed in the margin ; curvature of the fourth vein in middle of last section of 
that vein, rounded, and destitute of an appendage ; great cross- vein slightly nearer 
to this curvature than to the small cross-vein, nearly perpendicular ; a stout bristfe 
at junction of second and third veins. * 

'^yv^j Celatoria crawii n. sp., which may be further characterized as 
follows : 

M-le, Frontal vitta blackish-brown, sides of front white, tinged with yellow; face 
white; palpi reddish- yello w ; antennsB black. Thorax grayish-black, destitute of 
stripes, the bristles not disposed in rows. Scutellum grayish-black. Abdomen 
black, mottled with gray, destitute of reddish spots; fifth segment scarcely one- 
foarth as long as the fourth ; a posterior dorsal pair of bristles on the first and second- 
segments, and a posterior transverse row of bristles on the third, fourth, and fifth seg- 
ments, besides several along the sides of the abdomen ; venter concolorous with the 
dorsum. Legs black, claws and pulvilli much shorter than last tarsal joint. Wings 
hyaline. AIuIsb white. Halteres yellow. 

Female, Same as the male except that there is a median pair of bristles on the 
second, third, and fourth segments. Length 4i to b^^^. 
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Described from three males and two females, bred from adults of Di- 
abroHca sorar Lee., at Los Angeles, Oal. 

PuPARiUM. — Dark brown, cylindrical, the ends rounded ; qnite thickly covered 
with black spines of varying lengths, some of the longer ones converging and adher- 
ing to each other, forming clusters of from 8 to 14 spines ; length 4^™™. 

I have dedicated this interesting species to my friend, Mr. Alexan- 
der Graw, who first discovered the existence of this parasite and to 
whom I am indebted for several specimens of the pupa. 



SPIL080KA FUUOnrOSA Linn. 

By O. LUOOER, St. Anthony Park, Minn. 

Quite a number of insects are common to northern Europe, Asia, and 
America. The above insect mast be added to these circumpolar spe- 
cies, as it occurs rather abundantly near the experiment station at St 
Anthony Park, Minn. Nor is it a recent importation, as I have found 
it here in some old collections made about twenty years ago. 

This moth is interesting in many re- 
spects. Although I hunted for its larva 
quite fi^uently during the summer of 
1888 and 1889, I never succeeded in 
linding it. But late in the autumn, and 
at a time when thesidewalksarecovered 
every morning with a thick layer of 
frost, these larvae are rather abundant 
They leave their hiding places and crawl 
over the sidewalks ; at this time tbey 
are frequently themselves incrusted 
with crystals of ice. Some few days 
ago, with the thermometer ranging from 
6o to 30 below zero, I found several of 
them crawling slowly through the snow. 
When the sidewalks, made of boards, become warmed up by the rays of 
the sun, the caterpillars crawl away to the shady and cooler part The 
caterpillar has the usual Arctiid shape, is intensely black, and densely 
covered with hairs, which are pale yellowish near the anterior and pos- 
terior ends, bat of a dingy pale brown in the central region. The head 
is polished black. 

As I have at present no larvse, I can not give a closer description, bat 
the illustration will give a good idea of their general appearance. The 
larvsB are most common wherever the sidewalks are laid in close prox- 
imity to clover, yet they are also met with in the vicinity of wild grasses 
and plants. As soon as snch a larva is taken in doors and put into a 
breeding cage, it will crawl for a few days and soon commence to form 




Fig. Al.—Spilotoma fuliginoia ; a, larva : 
b, cocoon ; e, moth— slightly enlarged 
(original). 
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a cocoon. This is of a regular oval shape, made of fine threads of dirty 
white silk, intermixed with a few hairs from the body of the caterpillar 
In the course of about ten days the pupal stage is assumed. The pupa 
is intensely black, highly polished, with rather sparse punctuations. 
The sutures are reddish brown. If kept in a cool room, the moths 
commence to issue early in April of the following season, though in a 
warm room some issued as early as the 3d of February. 

The moth, Fig. 47e, has rusty black upper wings ; the scales are not 
very close, so that the venation is plainly visible. The under wings are 
of a similar color, but much lighter, and possess a brick-red, ill-defined 
space at posterior margin. Both upper and lower wings, with the ex- 
ception of their anterior margins, are fringed with pale red. Head,, 
thorax, legs,^ and first two joints of abdomen are rusty brown. The ab- 
domen is blackish, densely covered with rather coarse brick-red hairs ; 
a dorsal and two lateral stHpes are blackish. The femora of front legs, 
are bright red. The whole underside of wings is pale reddish brown» 
AntennsB white, with blackish tips. 

This rather handsome moth is very peculiar in its motions. It does, 
not rest like other Arctiids in a more or less perpendicular position 
upon stems of plants, but prefers some dead leaves, under which ic 
hides. If such a leaf is removed, the moth will rapidly run away to 
hide again, this time perhaps under a loose lump of soih 

The following extract from my notes illustrates the remarkable vital- 
ity of this insect : 

December 3, 1889. Foand to-day in a little depression of the soil a clear cake of 
ice, and imbedded in it the larva of the above species. By means of a hot iron I sep- 
arated a cube of ice with the inclosed larva, and took it to my office. The caterpillar 
was entirely and solidly inclosed by the ice ; no air-spaces could be detected among 
the hair. How long the caterpillar had been inclosed I could not say. Left the cube 
of ice in front of my window, where the temperature sunk for two days to 11^ below 
zero. Later the weather moderated, and during the day a little ice would melt near 
the caterpillar, but never exposing it to the air. After being inclosed for fourteen 
days, I carefally melted the ice and removed the caterpillar to a piece of blotting 
paper. In less than thirty minutes the larva was crawling about, not injured in the 
least. Yet, to escape further experimentation, it has shown good sense and spun up^ 
and transformed into a pupa, healthy to all appearances. 
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A OBUB SUPPOSED TO HAVE TKAVELED IV THE HUHAH BODY. 

During June last we received a commnuication from Dr. Elizabeth 
B. Kane, of Kane, McKean County, Pa., from which the following is 
an extract : 

Nambers 3 and 7 of Vol. 1 of Insect Life con- 
tain papers on LarvsB infesting Man and the 
Sqnirrel. A case occurring in the practice of Dr. 
Silyanns D. Freeman, of Smetbport, McKean 
County, Pa, may not be without interest, as touch- 
ing points alluded to in both papers. 

On the 22d of February, 1889, Dr. F. visited a 
child residing in the country. He had been sent 
for some days previously, but being unable to go 
himself had sent Jiis assistant, who reported a 
threatening of erysipelas. As the child was still 
suffering, the parents sent again for Dr. Freeman. 
He found the ear and the tissues around it much 
swollen, and the swelling plainly erysipelatous. 
Yet thera was no sign of constitutional disturb- 
ance, the tongue was clean, breath sweet, and 
temperature normal. The child, a boy three or 
four years old, was lively enough to play during 
the day, but in sufficient pain not to sleep at 
night. The mother remarked that the cause of 
suffering was a *^ poUy wog " working under the 
skin, but no particular attention was paid to the 
observation. 

On February 28, the doctor again visited the child. The swelling under and 
behind the ear was gone, but a red line of inflammation went up to the under eyelid 
and then down the choek. The mother stated that the eye had been closed for twenty- 
four hours by the swelling, which had traveled about 2 inches since the doctor's first 
visit, and seemed now about to ** point" in the cheek. Placing his finger on the in- 
side, the doctor detected a foreign body in the swelling, which he lanced, and squeezed 
slightly. A living grub emerged, a little less than half an inch long while living, a 
little over that when it died a few hours after. Dr. Freeman questioned the 
child's mother closely and learned that she had first noticed what she called the 
''pollywog" hve moutlis before. It was then under the skin near the sternal end 
of the right clavicle, and in the five months had traveled (appearing as a tiny lump 
followed by a red line of inflammation) up and down the chest in front, down one arm 
as far as the elbow, and over one side of the back, never crossing the median line. 
Sometimes it had ''pointed" and they thought it would come out, but its course had 
continued on again. Until within a few weeks it had given the child little annoy- 
ance, but latterly its nights had been very restless. The mother thought that the 
'^poUywog" traveled at night because she had never detected its movements, and 
because the child seemed more easy in the day-time. ItA increasing suffering was 
probably caused by the increase of growth of the grub. Taken out February 28, when 
was the egg deposited? Its movements had been noticed five months before. 

A careful examination was made of it under the microscope, and a description 
written out and sent to an entomologist, who advised the doctor to apply to the De- 
partment for Vol. 1 of Insect Life. He found that Dr. Rudolph Matas had figured 
in No. 3 of that volume a grub found under the skin of certain laborers on the Cen- 
tral American works, who had been stung while bathing, and appeared to be infested 
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Fio. 48.— Hypoderma larva taken from 
boy : a, ventral surface— enlarged ; b, 
anterior end; e, anal end— still more 
enlarged (original); 
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with boils. These contained larvie. Dr. Matas piotared a differently shaped f;rab 
from that foand by Dr. Freeman, in that the Central American one has a large head 
and diminishes rapidly towards the caudal end. 

In describing Dr. Freeman's grub, he mentions twelve rows of carved black bristles 
pointing backwards, which he called ciliated epithelia. At the caudal end the three 
first rings had several pads of these bristles. Dr. Freeman supposed that the maggot 
propelled itself by their aid. Dr. Matas depicts the same sort of bristles and considers 
their use to be to keep the grub stationary. He also speaks of the necessity of the 
maggot's obtaining air. Dr. Freeman's lived five months withoat it. 

Dr. Freeman supposes his grub to be the larva of a gad-fly, as the sting of these 
insects is very annoying to botl^ horses and human beings in McKean County. It 
«losely resembled, except in being narrower in proportion to the length, the>grnb 
figured on pa^e 214 of Vol. 1 of Ixsect Life as the Emasculating Bot-fly. 

I do not suppose that there is anything unusual in finding larvse living in human 
flesh, but is not the traveling about unusual T 

We immediately wrote Dr. Kaoe, expressing iDcredolity regarding 
the traveling of the grub from the elbow to the eye in thespace of five 
months, and urged strongly that she endeavor to secure the specimen. 
She wrote to Dr. Freeman, who with great promptness forwarded the 
specimen in alcohol with the following note: 

I am not only willing but anxious the grub be sent to Washington for determination. 

The evidence of both father and mother, after describing the ''poUywog" appear- 
ance in its track should be very strong evidence of its being migratory, but puttiug 
their statements all aside, I have positive knowledge of its movements, having first 
seen its track over the scapula, then up the neck to base of ear which was enormously 
swollen, from there to the outer corner of eye, which was entirely closed, then to 
middle of cheek where it was plainly felt, and the opening made and expelled. There 
18 no chance for mistake in this case. 

We have carefully examined the specimen with the result that it 
eeems without doubt to be a species of Hypoderma and closely resem- 
bles Brauer's figure of the early stage of H. diana^ which infests deer in 
Europe, as also the same stage of the common H. bovU. 

We have shown this larva at figure 48, a representing the entire 
larva, b showing the head, and c the anal end of the body. We place 
the matter on record for what it is worth. The extensive traveling re- 
ported we might be inclined to doubt, were it not for the confirmatory 
•evidence in the case of H. bovis^ published in this issue by Dr. Our-, 
tice. 



THE DOGWOOD SAW-FLT. 

Harpiphorus varianua Norton. 

In a recent number of the Garden and Forest October 30, 1889, Vol. 
^, p. 520), Mr. J. G,,fiack presents an interesting article, illustrated by 
•drawings by Mr. O. E. Faxon, under the title " A Destructive Cornel 
Saw-fly (Harpiphorus variantis Norton)," the larvae of which for two 
or three years past have been quite destructive to the foliage of various 
Dogwoods in the Ai^old Arboretum. 
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We have accumulated in the note-books of the Division a number of 
references to this insect, having first collected the larvsB on Comus 
paniculata in Missouri in the fall of 1875. Since that time we have col- 
lected and received through our correspondents larvsB from various 
localities, and have succeeded on several occasions in rearing the adult 
insects. We had purposed to publish the natural history of this insect 
as soon as opportunity offered, but such publication is now rendered 
unnecessary in view of the excellent account of its habits and descrip- 

tion of its. several stages given 
by Mr. Jack. We will, however^ 
in connection with a brief synop- 
sis of Mr. Jack's paper, put on re- 
cord our notes relating to the 
range, date of appearance, and 
habits of this insect. 

As stated above, the larvse were 
collected in Missouri in the fall 
of 1875 on Oomus paniculata. 
These specimens soon entered 
soil and were found unchanged^ 
excepting being much contracted,, 
on March 23 of the spring follow- 
ing. No adults were obtained. 
September 27, 1877, larv» were 
found on Oomus sp. at EJrk wood,. 
Mo., and these entered soil Octo- 
ber 5, but again the adults failed 
to appear. October 2, 1884, a- 
number of larvae of this insect 
were received from Mr. M. S. 
Crane, of Caldwell, N. J., who- 
seems to have first discovered the 
peculiar hibernating habits of the 
larvsB, and who writes of them as follows : 

I send yoa with this a box of saw-fly larvsB found feeding on Comus panioalai4U 
When about to change to a chrysalis the larvsB bore into decayed wood to transform^ 
There are two broods in a season, and the last one remains in the wood until spring. 
For several years they have been very abundant, but this season they were much, 
scarcer. 

October 3 a number of the larvae received from Mr. Crane bored into- 
rotten wood placed in the breeding-case with them for that purpose. 
Flies issued from May 27 to June 5 of the year following. Another lot 
of larvsB was received from Mr. Crane September 2, 1885, concerning^ 
which he again writes : 

I send yon herewith a box of saw-fly larvsB found feeding on panicled dogwood 
(C. paniculata), a few of which I forwarded to you last year, and have not been abl^ 




Fig. 4Si.^Harpiphoru8 varianut: a, larvae before 
last molt; 6, larva after last molt; c, larvie iD 
barrows in decaying wood— natural size (after 
Jack). 



241 

to secure any more until a few days ago. Previous to last year they were very 
abundant, eating the foliage all off of many bushes. For several years I have tried to 
rear them in a glass jar and succeeded in bringing out one fly by putting a piece of 
partly decayed wood in the jar, which the larvs entered to change. 

An examinatioD of the larvae April 8, 1886, showed that they had 
not then changed to papas } the adnlts appeared from May 28 to 
June 8. 

September 12, 1888, a nnmber of saw-fly larvae were received from 
J. G. Barlow, Cadet, Mo., which in every respect were like those pre- 
viously obtained from Mr. Crane. They were, however, found feeding 
on the leaves of a wild grapevine, and also on Polygonum dumetorum. 
With us, however, they refused to feed on these plants, but wandered 
incessantly about in the breeding cage. Flies were obtained August 4 
and 9, 1889. 

Mr. Charles C. Beach of Hartford, Conn., wrote as in Jane last de^ 
scribing the habits of a peculiar spotted saw-fly larva found by him 
burrowing into decayed wood on which he supposed they subsisted. 
He had in the previous year sent specimens to Dr. A. S. Packard, who 
was unable to identify them, and who wanted additional material. In 
the absence of Dr. Packard in Europe, however, he communicated with 
4IS, and in compliance with our request forwarded as specimens of the 
larvae and adults collected the present year, concerning which he 
writes under date of Aagust 7, 1889, as follows : 

I mailed yon yesterday a package containing a nnmber of the live larvse of the 
«aw-fly of which I wrote yon last June ; also a small bottle with two of the matnre 
flies. Since the receipt of your letter of June 22 I have searched faithfully for 
more of the adults, bnt only succeeded in netting the two which I have sent you in 
Alcohol. The colors have remained practically unchanged. In the box containing 
~the larvae you will see that most of the specimens are covered with a sort of white 
bloom, if their journey has not caused it to be rubbed off. This at times, or rather in 
«ome instances, is very abundant and continues through all the molts until after the 
last change, which takes place prior to pupating, when they appear of a black and 
yellow color and naked. I placed one such in the box with the others. At this stage 
they are exceedingly restless,. ceasing to eat and beiog found at times a long distance 
from their food-plant. It is impossible to keep them in a bottle covered simply with 
j^auze as they bite through it, but placed in a bottle with a few bits of dead wood, 
they make no attempt to escape, but proceed immediately to bore. I have some at 
present boring, having reached their last molt. When they are well settled in their 
winter habitat I will mail you some if you desire them. 

The imago is a very pretty and active little creature, readily eluding the net, 6ght- 
iiig and biting with vigor when captured. I do not know whether the two specimens 
I inclosed are of one sex or not. 

The larv» of this saw-fly are reported by Mr. 0. L. Marlatt to occur 
not uncommonly at Manhattan, Kans., on Oomus sp. 

Mr. Jack was at first anable to rear the adults, bat in the spring of 
1889, having accidentally found the larvce burrowing in decaying wood 
picked ap near Oomus bushes, he sacceeded about the first of June in 
obtaining the perfect insect§, the larvae having pnpated within the bur- 
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row8 bat a short time previous. The life history as given by Mr. Jack 
is as follows : 

Od June 10 the first eggs were disoovered and within a few days they were quite 
abundant. The eggs are pale green, oblong, and about four one-hundredths of an 
inch in length. They are deposited singly within the tissue of the leaf on the upper 
side. From one or two dozen to three or four hundred eggs may be deposited within 
a single leaf without any very definite order, although most of them are usually dis- 
posed in lines parallel with the midrib, or with the principal veins. Each egg makes 
a little swelling, noticeable on both the upper and the under sides of the leaf, and, 
with a little practice, egg-bearing leaves may be re&dily detected. 

On hatching, the larvse emerge on the under side of the leaf. They 9-re then about 
six one-hundredths of an inch long and pale green in color, with yellowish head and 
black eyes. When at rest they keep close together, coiled up on the under side of 
the leaves ; and they appear to feed only in the cooler parts of the day, in cloudy 
weather, or perhaps at night. Of the first leaves attacked, they eat only the more 
tender parts, and the leaves are left somewhat skeletonized ; but as the larvse get 
older they devour every part of the leaf down to the midrib. After the first molt, 
when they are about twelve one-hundredths of an inch long, the larvse secrete a pe- 
culiar, very white efflorescence, by which the back and sides become covered. This 
is constant after each molt until the ladt. 

This efflorescence is removed by the slightest touch, and when brushed off the color 
of the body is a pale greenish white. The head after the first molt is black, and 
the legs and under sides of the body yellow. At full growth the average length of 
the larva is about au inch. Some are smaller than others, however, and this possi- 
bly indicates tlie difference of sexes. 

When the )<irva has cast its skin for the last time a complete and surprising change 
has taken p'iace. All trace of white is gone, and the body is greenish yellow on the 
back and yellow beneath and along the sides below the spiracles. On each segment 
along the back are two large and two small black spots, and upon the sides, close 
above the spiracles, is a row of nearly square, black spots, one for each segment, but 
so placed as to lap over from one segment to the next. The terminal plate above the 
ventral segment is black. The legs and prolegs are yellow, the former having a 
reddish spot on the outer side near the base. The tips of the claws aro black. The 
great change produced by the last molt has led some observers to suppose that there 
are two distinct species. 

Full growth is attained by most of the larvsB early in August, but some may not 
reach maturity until much later, and this season a few were noticed to pass the last 
molt about September 20. The season last year was not so advanced, and, in some 
places, large numbers of larvHB were found in September. The larvse eat very little 
after the last molt, and very soon they leave the plant and wander away in search 
of suitable places in which to hibernate. Stray pieces of decaying wood, fence posts 
and rails, dead branches and the corky bark of old trees are selected. In the Arbor- 
etum, many were found even boring into the soft pith of dead stems of elder bushes. 
Sometimes two or more occupy one burrow. It is quite possible that some larvsD go 
into tlie ground to hibernate, but none have been discovered there. 

Figares of the larvae, showing characteristic position on leaves, and 
also the nature of their hibernating burrows in decaying wood, are re- 
produced from Mr. Faxon's figures. 

We had identified adults as n.^{I!mphytu8) testaceus^ and after again 
carefully examining our specimens it seems probable that the species 
just named and H. varianus are identical. Those obtained from the 
larvsB received from Mr. Crane form a very good connecting series be- 
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tween the two species. Those bred from the larvae sent by Mr. Barlow, 
together with the adults received from Mr. Beach, agree more closely 
with H. varianns. The variation even in the stractaral characters of 
the species is shown in that one female specimen in onr collection has 
in the right anterior wing foar perfect submargiual cells and in the left 
but three, the normal number, and in another female both anterior 
wings have four submargiual cells ; the other specimens are normal. 
When it is remembered that the number of submarginal cells is used 
to separate a group of genera, including HarpiphonMy Emphytus^ and 
DoleriM^ the confusion likely to result from such variation may be bet- 
ter understood. 

The male, of which we have but a single specimen, is much smaller 
than the smallest female, and the sides of its flattened abdomen are 
nearly parallel, differing markedly in this respect from the much broader 
and pointed abdomen of the other sex. In size as well as color there 
is a wide variation in our specimens, the length ranging from 10"°™ to 
15™™. In color the flies are honey -yellow and reddish, with the thorax 
and head more or less marked with black ; the former in typical speci- 
mens being almost entirely black. The four terminal joints of the an- 
tenna, the labrum, tegulsB, scutel, feet, and portions of the legs, white. 
The two basal joints and more or less of the third joint of the antennae 
are reddish. The apical portion of the third joint in all of our speci- 
mens and the fourth and fifth joints are brownish black. The basal half 
of the wings is clear; the outer portion, smoky. 

This insect has been recorded from Connecticut, New York, Virginia, 
Illinois, Massachusetts, and Canada; and E. testaceus^ which is prob- 
ably the same insect, from Pennsylvania, and Virginia. To these lo- 
calities we have added New Jersey, Missouri, and Kansas. In Cresson's 
Catalogue of Described Hymenoptera it is accredfted to the United 
Stately and Canada. 

Of insect enemies, Mr. Jack mentions a number of Hemiptera ob- 
served by him to feed on the larva, and he also observed, but failed to 
secure, a minute fly which was apparently ovipositing upon its eggs. 

Certain species of Corn us (0. florida and G. mas) were found by Mr. 
Jack not to be attacked by this insect, but the foliage of 0. serieea, C. 
alba, C. ittoloni/eray 0. paniculataj G. sanguinea^ 0. asperifoliaj and one or 
two others were greedily devoured. Polygonum and Wild Grape may 
be doubtfully added to the list of its food-plants. Our failure to get 
the larvae received from Mr. Barlow to feed on these plants makes ad- 
ditional observations on this point desirable. 
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PLATTPSTLLIJS— EOO AVD ULTIMATB LABTA.* 

By C. V. BiLKT. 

The egg and the papa of Platypsyllus are yet unknown. I have for 
«onie time endeavored to obtain them, and specimens recently received 
as such gave hope, from the finder's accoant, that the lacnnsB in the 
life-history of the genus might at last be filled. Bat examination dis- 
X)elled the hope; yet not without adding something to oar knowledge 
•of the development of this carious beaver parasite. The only reference 
to the egg is that contained in Dr. Horn's article in the '^ Transactions 
of the American Entomological Society" (Vol. XY, p. 25), where it is 
stated that the eggs were observe^l, and that ^^ they are minute objects, 
not fastened to the hair, as is the case with lice, but plastered firmly to 
the skin among the thickest hair." This, failing in description, might 
apply to the egg of any other minute creature, and I have, in fact, some 
reason for concluding that the objects referred to in the observation 
were not the eggs of Platypsyllus^ but those of quite a different insect 
The e^^gs, as observed in the oviduct of the female PlahfpsyUw^ are 
sufficiently uncharacteristic, except as to their flattened form; they 
are 0.4°™ long and 0.2°™ in broadest diameter, non-sculptured, white, 
broadly ovoid, bat much flattened on two sides. The structure indi- 
cates that they may either be thrust under the scales of the skin or 
fastened thereto. 

What was sent as the pupa, proves to be a most interesting larval 
«tage and in keeping with the Mallophagous appearance of the beetle. 
This larval stage might at first sight be characterized as a Mallophagan 
by even the most ^careful zoologist. The larva, as hitherto described 
and figared^even in the largest specimens, whether from Dr. Horn's ma- 
terial or my own, has always seemed to me inexplicably small as com- 
pared with the imago, and if the form which I now describe is (and 
I can believe it nothing else) the final larval form of Platypsylltta, then 
the larvse hitherto described had not yet gone through their final molt 
A glance at the accompanying figures suffices to show the remarkable 
superficial resemblance to the lice in question, and only when the struct- 
ure, especially of the leg and mouth-parts is studied, does its PlatypsyUus 
nature appear. The description will also show how greatly it is modi- 
fied from the earlier larval stages already described. One is justified 
from the facilities for grasping which it possesses, as from the posi- 
tion of the head, in inferring this stage quiescent, and in this respect, 
as well as in the marked deviation from the previous stage, it recalls 
the pseudo-pupa, or coarctate larva of the Meloids, and of some other 
parasitic forms. I have bnt a single specimen and have not been able 
to clearly make out the spiracles. One can but conjecture as to whether 
the pupa proper is formed, either partially or wholly, within the skin 

* Reprinted from Entomologica Americafia, February, 1890, p. 27. 



245 

of this broadened larva^ or whether the skin is completely exuviated in 
the transformation. 

I hope that those who have opportunity to capture beavers will en- 
deavor to obtain the much-desired pupa, and I shall be most glad to 
communicate with or to receive specimens firom any one having such 
opportunity. 




Fig. 50.— Plo^piyUiM cMtorit, ultimate larva: a, dorsal ; b, ventral view ; e, head from beneath; d, 
tanas ; e, tarsal otaw (after Riley). 

Platypsyllus castobis.— n<twa^ Zarvo— Length about 2.4"°; 
greatest diameter about 1.2°™. Nirmiform, flattened, narrowest at tho- 
racic joints and broadest at middle of abdomen. Color grayish white, 
with brownish^ chitinous markings. Head pale brown, peculiar, project- 
ing from joint 1, subtriangular, flattened, occiput without structure, face 
and vertex completely ventral ; the mandibles resting on the prester- 
num, ratber stout asd 2 toothed ; clypeus very large, triangular ; an- 
tennsB very smaii, 3-jointed, inserted in front of the lateral angles of the 
clypeus, the bastd joint rather large, circular, flattened disc-like, the 
second joint minute, as long as broad ; the terminal joint much longer, 
slender, cylindrical, and bearing a stout bristle at tip; labrum transpar- 
ent and membranous; palpi apparently 4 jointed (not distinctly made 
out) the terminal joint cylindrical, about one-half longer than wide and 
truncated at tip; just outside the antenuse are two black ocelli and 
several piliferous raised points. Legs rather short, stout, drawn in over 
the sternum; the tarsi spinose, long, 1-joiuted, bearing but a single, 
long, quite straight claw, with two long, movable spines at base ; tibiae 
with but a few spines near tip. Dorsally, the prothorax is twice as 
long as the other joints, which are subequal in width, and the trans- 
verse brown markings include the prothorax, except a narrow posterior 
band, a narrow posterior border across each of the joints (obsolescing 
on 10, 11 and 12); a median subrhomboidal spot and a subdorsal nar- 
rower, somewhat paler spot near the anterior margin of each of joints 
2-11. The posterior half of each joint is also beset with numerous pale 
brown granulations (obsolete on 11 and 12), but without a trace of hair. 
Yentrally, the thoracic joints are much lengthened, the femora show 
16035— Nos. 7 and 8 4 
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a immvene shade aod the abdominal jmits a dusky traosverae band, 
shorter and more eonspicaoos anally. Patehes of hmg, stoat bristles 
ooeor on the dosky parts of joints 4, 5, 6, 7 more particalarly, and of 
shorter bristles on the stemom.* 



80MB VEW PAEA8ITBS OF THE OBADI PLAIT-LOUSB. 

Bj L. O. Howard. 

Among the nomerons parasites of the Grain Plant-loose reared the 
past sanuner and referred to in Iksbot Lifr, Vol. n, page 31, are the 
three following new species. As they belong to gronps which I have 
studied I present the following descriptions at Professor Biley's desire*' 

There has been considerable donbt concerning the tme habits of the 
species of Pachyneuron. It has, beyond question, been bred from 
Syrphid larvae in the Division of Entomology and by Mr. Hubbard, in 
Florida. Professor Cook considered a species reared by him as a Bark- 
louse parasite, but with the evidence before us at that time I surmised 
that it might have come from unnoticed Syrphid larvae. In the same 
way I was first inclined to discredit Mr. Adimead's reported rearing of 
this genus from Aphidids, but Mr. Ashmead tells me that he is quite 
positive that it does actually feed in plant-lice and the feusts oonoenied 
in the rearing of the present species seem to indorse his opinion. Our 
first specimens were reared July 12, 1889, from grain-lice sent from 
Goshen, Ind., by Mr. Webster and we subsequently reared a rather 
large series (20 specimens mounted) from lice from -different localities 
in the same State. While it was not observed to actually issue from 
the lice there seems little chance that Syrpliids could have been present 
in the small mass in such numbers to have harbored such large quanti- 
ties of the parasites. 

The genus MegfupUus has been 

rarely reared in this country. A 
species has been reared firom 
the Hop Plant-louse in the 
Division of Entomology and a 
rather large series from the 
Grain-louse. I am not familiar 
with any references to its habits 
in Europe. The subfamily to 
which it belongs contains other 

Fio. 51 ^Pachyneuron mieam, fenude-enlarged gCUCra Of plaut-lOUSO parasiteS^ 

(origioai). yj2., CeraphroH and Lygooerut. 

Pachyneuron micans, n. ep. 

Female. — Length, 1.28™™; expanse, 2.1""™; greatest width of forewing, 0.46»^. 
Antennae short ; fanide as long as width of head ; first fanicle Joint saooeeding ring- 
Joints as broad as long, not compressed ; socceeding joints increasing gradually in 

* Since this was written, I have ascertained that the spiracles are extremely minute 
and placed laterally on the posterior border of the Joints. The two spots on penolti- 
mate Joint bordered by short spines correspond to the bases of the ceroi. 
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width, not in length , to olab, which is oval, oompressed, nearly as long as preceding 
three Joints together ; entire f onicle with short, appressed hairs. Face and head very 
delicately shagreened ; mesonotom finely pnnctate ; mesosoatom very short and reg- 
ularly convex, not pointed; metascatnm rather strongly pnnctate near middle, 
smoother at sides, central ca**ina ronnded ; abdomen flat, snbcampaDolate, or oval, 
nearly as broad as thorax. General color metallic blnish, greenish, or bronzy black; 
antennsD and all coxsb metallic ; all femora metallic on the outside, tipped with dull 
yellow; tibise honey yellow; tarsi somewhat darker, last joint brown. 

ifa2«.— Dififers as follows : Antennse longer than in female ; pile of funicle longer, 
more erect, and dirty- white instead of silvery white. Abdomen much narrower than 
thorax, campanulate in shape. The femoral bands are brown insteadof metallic, and 
the hind tibise have each a light brown central band. 

Described from many male and female specimens reared frofn Sipho- 
nophara avmw from Lafayette and Goshen, Ind. 

MeGASPILUS NIGER, n. sp. 

Femah. — Length, 1.6™™ ; expanse, 
3,33mm . greatest width of fore- wing, 
0.62™™. Scape of antennee very 
long, somewhat swollen beyond mid- 
dle ; fhnicle long, curved, all Joints 
increasing gradually in width from 
pedicel to club; joint 1 of funicle 
somewhat longer than pedicel, Joint 
3 shorter, Joints 4 to 8 increasing in 
length very slightly. Head and 
mesonotum very faintly shagreened, 
but still glistening ; lower portion of 
mesopleura and all of abdomen per- 
fectly smooth. Abdomen subovoid 
in shape, acutely pointed at tip. Radial vein only slightly curved, extending a little 
more than half way from stigma to tip of wing. General color Jet black ; all tro- 
chanters, femora and wing veins dark brown ; all tibiae and tarsi lighter brown. 

Described from five female specimens reared from Siphonaphoraavence 
from Selkirk, Mich., and Lafayette, Ind., July, 1889. 
Encyrtus websteri, n. sp. 

Ff marc— Length, 0.9:}™™; expanse of wings, 2.1™™; greatest width of forewing, 
0.35™™. AntennsB short, inserted considerably below the middle of the face ; scape 

cylindrical, not widened below, 
reaching to vertex; pedicel conical, 
longer than first funicle Joint; all 
funicle Joints as wide as long, 
the sixth somewhat compressed 
laterally ; club a little longer than 
last two funicle joints, oval, com- 
pressed laterally. Front as broad 
as one of the eyes, finely shagreened, 
with sparse, large punctures; ocelli 
at the angles of a right angle 
triangle ; occipital angle sharp, me- 
sonotum shining, with extremely fine 
striation ; mesoscutellum finely sha- 
greened. Marginal vein wanting; 
stigmal somewhat longer than post- 
; Scape of an ten use, all of head, mesoscu- 
tnm, abdomen and hind thighs, metallic blue-green; funicle of antennse brown ; mes- 



Fio. h2.-^Meg<upihu nig«r, female— enlarged (original). 




FlQ. ^.^Eneyrtut Websteri, male— enlarged (original)* 
marginal; wings hyaline; cilia short. Color : 
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osontellam bronzy ; front and middle femora nearly black with very plight metallic 
lustre ; trochanters and femero-tibial joints yellow ; tips of all tibi» yellow ; all tars! 
yellow ; mesoplenra brilliant metallic blue ; metapleura shining metallic green. 

ifaZe.— Length, 0.8™™, expanse of wings, 1.9"™, greatest width of forewings, O.JS"™ ; 
diflfers from female in its more somber color, the general effect being brown rather 
than metallic although the mesonotum and head are somewhat lustrous; the anten- 
nas are cylindrical, the segments well separated subcylindrical and furnished with 
short, finely distributed hair. The general color of the legs is darker ; the bands at 
the joints being narrow and darker; hind tarsi dusky, middle and front tarsi yellow 
except last joint. 

Described from one male and one female reared from Siphonophora 
avencB by F. M. Webster, at Lafayette, Ind. 

This species comes rather close to Encyrtus clavellatus Dal man reared 
in Europe from Gecidomyid galls on willow, but is specifically distinct. 



AH AUSTBAUAH HTHEHOPTEBOUS PARASITE OF THE FLUTED 

SCALE. 

By C. V. Riley. 

We have just received from Mr. F. S. Crawford, of Adelaide, the 
first Hymenoptenius parasite of Icerya yet found io Australia. It is 




Fio. 5i.^OpheloHa erav^ordi, enlarged (original). 

a very interesting form belonging to a new genus, and as it will doubt- 
less become an important factor in the life-chances of Icerya, and it will 
be convenient to refer to it definitely by name, we take this occasion to 
characterize it. Its nearest relative is DilopJiogaster califomica How- 
ard, which breeds rapidly in California and is a noted enemy of the 
Black Scale {Lecanium olece). So valuable a species is this last that 
Professor Comstock found that on some trees 75 per cent of the scales 
were destroyed by it, while in no case was the scale found without its 
attendant destroyer. Moreover, Mr. Coquillett writes us that in 1889, 
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at OraDge, Gal., fally 80 per cent, of the black scales were killed by 
this parasite. 

From these facts it seems probable that the discovery of the new 
insect will prove important and we have initiated eflbrts to secnre liv- 
ing specimens from Aastralia. The few facts which Mr. Crawford gives 
concerning it we qaote tVom his letter of November 24, 1889: 

** I received some three months ago some leery a from a place some 50 miles Soatb 
of Adelaide, the owner of the orchard not having seen anything of the kind before 
and wanting to know what they were. These I placed as osual in a bottle loosely 
stoppered with with cotton wool. With the loerya was a Chrysopa larva, which for 
some weeks was feeding on the eggs. One day on examining it I discovered several 
hymenopters (Proctotrupidse f ), the female yellowish brown, the male almost black. 
On examination I fonnd that many might have escaped through the cotton stopping 
being insecure, bat I suppose that I have bred abont thirty since. It is strange that 
this is the only instance of a Hymenopterons parasite of the Icerya yet discovered in 
Sooth Australia. I send you a few of these under separate cover. I presume the 
small black insect is the male. • • • 

Since the following description was drawn up we have received a re- 
port* by Mr. Henry Tryon, assistant carator of the Queensland Museum 
at Brisbane, in which he describes, without name, a Ohalcidid parasite 
of Icerya which he says is very common about Brisbane, and which he 
believes is responsible for the rarity of Icerya in that vicinity. A care- 
ful perusal of his description leads us to believe that he had our insect 
before him ; but as he has proposed no name ours will hold. It is very 
encouraging to learn that the species is so abundant. 

0PHEL08IA, n. g. 

Closely resembles in habitus IHlophogMter Howard (See Ann. Rept. Dept. Agr., 1880^ 
p. 368, where it is described as Tomooeraf subsequently changed to Dilophogtuter on 
account of the preoccupation of Tamacera in Thyaanura)^ with which it agrees in many 
characters, but from which it is sharply defined. The antennal peculiarities are 
identical in the two forms, viz : The simple,- clavate, 10-Jointed female antennse, and 
the compressed, serrate, hairy, 9-jointed male form. The wings in Ophelosia differ 
markedly, as follows : The sub- marginal vein is not curved downward ; the marginal 
is more than twice as long as stigmal ; just below the bend of the sub-marginal 
in the female is a broad patch of very stout bristles arising from the wing surface. 
The petiole of the abdomen is nearly as long as the width of the metascntum ; the 
fimbriffi of the callus are very dense, but short. The tufts of hair at base of abdomen 
are sparse. The hind tibis are furnished at tip with a long, slender, slightly-curved 
spine, nearly as long as first tarsal Joint, while in Dilopkogaater it is entirely unarmed. 

O. CRAWFORDI, n. sp« 

female.— Length, 2™" ; expanse, 4»™. General color honey-yellow, somewhat darker 
dorsally than ventrally. Head : face and vertex strongly transverse-rugose ; ocelli 
concolorous ; eyes darker ; antennae with club more dusky and with joints 2-6 of 
flagellnm paler than the rest. Thorax: pronotum and mesonotum plainly sha- 
greened, with sparse, appressed concolorous pile; mesoscutellnm faintly striate; lateral 
parts of mesoecutum strongly rugose, the centre faintly so ; the four mesoscutellar 
piliferous tubercles as also the hairs, black, a small spot behind each tegula and the 
lateral parts of the mesoscutum black or blackish; fimbria of metascntum white; 

« *Thi8 report will be reviewed at length in the next number of Insect Life. 
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wingB with % narrow carred trsosyene dusky band reaching from the bead of the 
rabmarginal Tein to hind border of wing including the patch of wing bristles; also 
with a large nearly circular dusky shade below stigma and reaching nearly across 
wing; legs uniformly honey-yellow with the cozs sometimes brownish aboTc. Ab- 
domen with basal Joint dark brown, and mora or less brown at sides and near tip. 

MaU. — Slightly smaller; scnlptnro identical throughout. Pile very inoonspicn- 
ousy dark. General color black, shining ; all legs honey-yellow ; the upper sides of 
the hind femora and tib» somewhat darkened ; hind cox» black ; fh>nt and middle 
oox» honey-yellow at tip ; antennn with the scape honey-yellow, and the funicle 
brownish ; wings perfectly hyaline. 

Described from four female and two male specimens reared by F. S. 
Crawford, at Adelaide, from specimens of leerya purckari received from 
S. Australia, 50 miles soath of Adelaide. 



EXTRACTS FBOH COEEESPOHDESCB. 

The Orchid laoaoma in America. 

A friend of mine, by occupation a florist, has applied to me for information concern- 
ing an insect pest affecting the genus of orohids known as CaUhifa, more especially 
C. triawBt eldorado, and giga». Said insect belongs to a group I have atodMd but 
▼cry little, and as the matter is of general interest I appeal to you. 

During the resting season of these plants the pseudo-bulb will sometimes be ob- 
served to suddenly start iikto activity, increasing rapidly in size and becoming swol- 
len spherically. On examination this enlargement is found to contain a cavity in 
which are several (3 to 8) insects. Those which I have had an opportunity of study- 
ing were in the last stages of development ; I inclose example in the light-colored 
pnpa stage, the dark-colored stage preparatory to transformation, and the adult. 
They make their escape by gnawing a hole from the cavity sufficiently large to allow 
their egress. The size of the cavity is dependent on the number and state of devel- 
opment of its inhabitants. The larv» have been described to me as '* little white 
grubs." All the adults that I have seen have had clear wings, but my friend states 
that is UD usual ; he has generally found them with dark wings, apparently identi- 
cal. (I expected to find a Cynips, but is not this a Chalcid f) He thinks the j^est is 
imported with the plants (which mostly come from New Granada), and finds com- 
fortable quarter^ and a field for activity in greenhouses; he has found them in plants 
recently imported, together with unmistakable signs of their former presence. 

Their depredations are followed by disastrous results. Of course no flowers are to 
be expected from the bulb attacked, and this abnormal growth taking place during 
the resting season so saps the vitality of the plant that it behaves as if it were at- 
tacked by slow consumption, the leaves lose their vigor and consistence, wither, fiule, 
and gradually die in from one to two yean after being seriously attacked. 

Any information you can give me concerning this pest, its name, life history, habits, 
remedies, etc., will be very gratefully received. Will send yon sketches of its work 
if desired.— [Albert P. Morse, South Natick, Mass. 

Reply. — Tour letter of November 29, together with specimens of the Chaloidid 
reared from the pseudo-bulb of Cattleya, has been received. These specimens form a 
very desirable addition to the collection of the National Museum, for the reason that 
we already possessed the swellings from which they issue, and which were given us a 
few years since in France. Prof. J. O. Westwood, in the Transactions of the Ento- 
mological Society of London for 1882, figures and describes what is probably the same 
species under the name of l9osoma orchidearum. The specimens which you send u% 
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differ slightly from those described by Westwood in the coloration of the legs, bat 
this is too nnimportant a character to base a new species upon. Prof. Westwood 
mentions the same insect in The Chtrdmer's Chronicle, NoTcmber 27, 1869, p. 230. I 
send yon by suae mail a copy of No. 4 of Vol. 1 of In^i-ct Life, on p. 121 of which 
yon will find a note of oar observations on this snbject. 

If yoa have plenty of material the most careful observations will be desirable, and 
if yon can send as specimens of the woric it will facilitate matters. We shall gladly 
publish any detailed account of your observations which you may care to write. — 
[December 3, 1889.] 

A Flaxseed Mite. 

I send you something by to-day's mail that greatly puzzles me. My father, who 
has Just returned from Kansas, brought with h m the bottle which I inclose, contain- 
ing specimens of a mite, or what appears so to me, which is found in amazing quanti- 
ties in a warehouse in Paola, Kans., among flaxseed, of which about four thousand 
bushels was in store there. Crawling masses of these mites several inches deep could 
be seen on some of the floors and the owner feared they would destroy the entire 
stock. I have opene«l a number of the seeds without finding any of the mites on the 
inside unless the seed happens to be somewhat crushed. I conjecture that the ware* 
house may be somewhat damp, and that these creatures are feeding on the debris of 
broken seeds, bits of hulls, stem>, «^tc., which are in a state of partial decay. There 
was an almost unendurable stanch in the compartments where the mites must abound- 
ed. What do you think of the matter f The owner of the infested seed is Mr. Z. 
Hayes, of Paola, Kans.— [Mary E. Murtfeldt, Kirkwood, Mo., December 10, 1889. 

RxPLT. — Tours of the 10th instant with specimens came safely to hand. The mite 
which is found in such amazing numbers in flaxseed in Kansas is a species of Tyrogljf- 
phuM differing from any familiar to me ; it is quite different from 2'. langiar, the com- 
mon flour and cheese mite. Ton are probably right in considering that the creat- 
ures were feeding upon the debris of the broken seeds, and that they were attracted 
by the state of partial decay. ~[ December 13, 1889.] 

Abondanoe of .Slgerla acemi. 

Your kind favor of November *^, stating that my name had been added to the mail- 
ing list duly received with the first four numbers of Vol. 2 of Insect Life. I find them 
very interesting and instructive, and would ask you to accept my heartfelt thanks 
for them. 

By far the most destructive pest in this city is JEgeria aeemi. Nine-tenths of De- 
troit's shade trees are (soft) maple, and the damage done by the borer above named 
is very considerable. Have seen in June as many as fifteen pupa cases protruding 
from a single tree. 

The inner bark is eaten, oft^n nearly around the trunk, and as the tree grows it 
leaves either a large hole in the tree or a constriction nearly around it. Doaens of 
trees thus gouged and girdled are blown down with every high wind.t 

Trees from two t-o six inches in diameter seem to suffer the most from their rav- 
ages. Have tried several times to remedy the trees infested by painting the holes or 
rough places in May or June, thinking the moth would not deposit her eggs on 
painted trees, but the next year noticed pupa-oases protruding through holes in the 
paint by scores. 

Any advice you may care to give me will be gratefully received. — [Charles A. Wiley, 
Detroit, Mich., December 2, 1889. 

Reply.— Your letter of the 2d instant is Just received. We are obliged to you for 
the note concerning the abundance of JEgeria aeemi in your city. You will find a 
ftiU account of this insect with illustrations in my sixth Beport on the Insects of Mis- 
souri (1874), pages 107 to 110. In my experience these worms are invariably found 
in such trees as have been injured either by the work of the flat-headed borer, by the 
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rubbing of the tree against a pest or boards or in some other way. Where the bark 
has been kept smooth they do not seem to trouble it. The moth evidently prefers to 
lay her eggs in cracked or roughened parts. Any applicatioD, therefore, which will 
tend to keep the bark smooth will be of valac^f December 5, 1889.] 

Heuian Fly in Callfomia. 

This insect has been reported as being very abundant during spring (1889) in the 
central part of the State, destroying most of the wheat around Mt. Eden. Personslly 
it was observed in the Santa Cruz Mountains on May 26. At this time they were 
found in all stages from young larv» to pnpie and empty oases (puparia) within 
barley. Some of these collected the beginning of June produced flies until beginning 
of July ; others collected beginning of July did not hatch up to date, Oetober 30. A 
few parasites (Semiotellua deMtruetor) were also bred; they had issued up to Septem- 
ber. Flies are marked 443; parasites 443<^; and a few Isosoma that had been bred 
from some straw 443*. One small fly was also found in Jar ; this is marked 443*>. Dor- 
- ing September, ld87, a few puparia, evidently of this fly, were found near Alameds 
on two species of grass, one of these Eljfmus amerioanui and the second a species of 
Agro9H$, Also during the last summer specimens and traces of such were found in 
the Santa Cruz Mountains upon several species of grass. This is without doubt the 
Hessian Fly. On October 1, 1889, 1 found larv» still remaining within puparia col- 
lected in July.— [Albert Koebele, Alameda, Cal., October 30, 1889. 

An iTry Soale-inaect. 

I have an ivy vine which is badly diseased. Inclosed please find sample of leaves. 
The ivy is some 30 feet long and runs along the inside of my store. Had one of aboot 
the same length destroyed some 2 years ago by the same pest. Kindly inform me 
what to do to get rid of these pests.— [George Teuohert, Lake View, 111, Dec. 2, 1889. 

Rbply.— Your letter of the 2d instant, inclosing leaves of ivy infested by scale 
insect, has been received. The insect in question is the common Aspidiotut aerit, a 
cosmopolitan species which infests a great variety of plants, and is by no means 
confined to the ivy, although occurring commonly upon it. As a remedy I would 
advise you to spray with a dilute soap emulsion made according to the usual formula. 
[December 4, 1889.] 

Ant EUlls and Slugs. 

I have resorted to many expedients to get rid of the ant hills that disfigure my lawn 
and sometimes seriously injure plants and sUrabs, and have finally succeeded in con- 
quering them. I first hive them — break up the nest pretty thoroughly and if it is 
near the roots of a plant draw as much of the debris as possible a little way from it 
and tarn over it a large plane Jar. The ants will promptly appropriate the jar, re- 
move their larvae to it, and fill it with pellets of earth. I then drench this with kero- 
sene emulsion reduced to a strength of 2 to 3 per cent., which will kill every snt 
thoroughly drenched with it. It is more destructive to them than pure kerosene, 
which does not adhere to them. In this way I have thoroughly conquered the sots. 

The rose slog and the currant worm I keep completely under by use of hellebore, a 
tablespoonf nl to a gallon of water, and forcing it violently among the foliage with a 
hydropult. Commencing in the spring before I can find a slug or a worm, and repeat- 
ing the drenching once a week for three or four weeks, I can destroy them completely 
before they do any damage. On one hundred roses I was able this spring to find 
only two slugs, while the foliage of some common sorts I did not spray was com- 
pletely destroyed.— [M. C. Read, Hudson, Ohio, September 5, 1889. 

A onrloua Case of insect Litigation. 

I recently learned of a case where the good work accomplished by the Feddlin oardiMr 
Hi had been grossly ignored. It appears that a certain adventurer inoculated annmber 
of Icerya-infested orange trees, with the understanding that if by this means he snc- 
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oeeded in deetroying all of the loeryM dn these treee he was to receive a certain re- 
muneration for his trouble. A few days after the trees had been inoculated, one of 
the county inspectors of fruit pests placed a number of the Vedalias in these treea 
without apprising the experimenter of this fact; at the appointed time the trees- 
were carefully examined and not a liying Icerya could be found on them. The experi- 
mentor claimed that it was through his inoculating the trees that the Iceryas had 
been destroyed ; the owner of the trees, however, thought that the credit belonged 
to the VedaliaSy and therefore refused to remunerate the quack for his work. There- 
upon ihe latter gentleman brought suit against the owner of the trees and won it, 
the jury deciding that the fatality among the Iceryas was produced through the in- 
oculation which the infested trees had received, notwithstanding the testimony of 
the inspector to the contrary, and the fact that the empty pupa cases of the Vedalia. 
were still on the trees! This happened several months ago, at a time when the 
workings of the Vedalia were not so well known as at the present time.— [D. W. Co- 
quillett, Los Angeles, Cal., December 12, 1889. 

Two interestiiig Parasitea. 

I send some bottles containing larvsef in alcohol, and a few more slides with speci- 
mens for the microscope. Among the latter is an interesting parasite on Atpidiotut- 
uvcB, which seems to be doing good work in keeping this pernicious scale-insect in 
check. More than a dozen of these little flies have emerged from the scales on a bit 
of cane not 5 inches long. In one of the bottles is a section of a Plusia larva 
found on Chrysanthemum from which thousands of the minute flies inclosed with it 
issued. I never saw a more extreme case of parasitism. After spinning up the poor 
worm lost all semblance to itself. A myriad of the parent flies must have attacked 
it at once. ~ [Mary £. Murtfeldt, Kirk wood, Mo., November 23, 1889. 

Reply. — Your parasite on A9pidiotM uv<b is a new species of the genus CetUrodoray 
and the Plusia larva had evidently been attacked by Copidotama irunoatellum, whiok 
you will find mentioned as a parasite of Plusia broBsuxB in my annual report for 1883,. 
p. 121, Plate XI, fig. 6. 

'Work, of White Anta. 

I mail you a box to-day containing insects that have done remarkably good work. 
They bored through paper, then through a full bolt of Conestoga ticking into wood 
about one-fourth to three-eighths inch deep. The marks in wood were exactly the 
same as in the ticking I send you a sample of. When alive and killed with naptha 
(beujdne) they drop a brownish fluid from the anus, which I suppose turns into dirt, as 
it shows on the ticking, lumps being attached to it where eaten, this extending 
through the whole bolt. The ticking was lying on a shelf (a place not very dark 
during the day) lor about one month. Please let me know their name and habits. — 
[Eugene R. Fischer, 2707 Winnebago street, St. Louis, Mo., December 21, 1889. 

REPLT.^The insect which has done this damage is the commonest of our so-called 
White Ants, and is known as Termes flavipes. This species bores in the woodwork 
of old buildings, and often does considerable damage. It is a difficult insect to fight, 
and about the only thing which you can do is to ii^eet steam or hot water or kero- 
sene wherever an opening seems to lead into their burrows in timbers.— [December 
27, 1889.] 

Importation of Orange Peata from Florida to California. 

I am inspector of the Pomona fruit district. There will be a great many orange and 
lemon trees shipped from Florida this season. I would like to have you inform me 
of the places that are infested with Red Scale (Aspidiotus fiau) or other scales that 
would be dangerous in this climate, sd that I can be on the lookout. Last winter I 
found Red Scale on trees that came from Orlando, Fla. I treated them with hydro- 
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«7^ieaeidgMaiid,IlMlieTe,lEi]]edalloftlieiii. Mr. H. G. HablMid in his report of 
ld85 speaka of the Bed 8oale being in Orlando and San Mateo, Fla., bat I preeame 
tbej haTe spread fto otber plaees.— £0. C. Wairen, Pomona, Cal., I>ecember 10, 1889. 
Rbplt. — Tovb of the lOth instant has Just come to hand. I can g^ve jon little or 
no inSMrmation regarding injorioos scale insecte of other States which woold be likely 
to be dangeroos in California beyond what jon will find in Hubbard's Beport od In- 
aecte Ailecting the Orange (1885) and the report on Scale Ineecto in the Annual Re- 
port of this DepartoMnt for 1880. Ton are doubtless aware of the Ihct that the so- 
called Bed Soale of Florida differs from the Bed Scale of Califomia.--£Deoember 18, 
1889.] 

' On momm Dong FUaa. 

I send bj the same mail that will take this for ideatifiQation two apparently dif- 
ferent species of flies. Those in the smaller bottle^ blaek in color and smaller in size, 
I haTe noticed for a month past in great nnmbsas «n my poultry house in the barrel 
which receives the daily droppings. A paper is folded tight iy otct the barrel on 
which the cover is placed. On removing these the under side of the paper is oftea 
quite black with the minute insecte. Mingled with these a few house flies of varying 
aise are also eeen, suggesting to me the thought that the minute ones are the early 
stage of the common house fly. Then comes the idea that most (is it all f) insects 
having the three stoges make all their growth in the larva stete and on reaching 
the imago state are at first of their full sise. This is true, may I ask, of the hoose 
fly r If this one I send is a species by itself, please give me ito name and direct me 
to ite natural history. The other flies, of larger sise, lighter color, and with reddish 
head, I have not noticed till this morning. The pans in which the hen's food is eaten 
are placed at night in the shed at an open window having a small mosquito screen 
and the blinds are always shut. On going to the pans this morning these flies aroee 
from them in swarms. There must have been hundreds of them, though not one has 
been noticed before this year. These, however, are not new to us. We have always 
noticed them upon fruits, especially when iz^nred, and about cider-mills. Plesse 
give ite name. I should have said in writing of the others that on the paper where 
I saw so many of the small, black flies I also noticed crawling about among them 
other minute creatures of nearly the same size but wingless. Were they in any wsy 
related to them f Or can yon tell what they probably are without specimens sent— 
[S. D. Hunt, South Franklin, Mass., August 31, 1889. 

Beplt.— ^The two flies sent are undoubtedly two different species : The black one 
«an not be recognized without acarefol examination and study of the specimens, bat 
it is one of the DrowpkVUa and may belong to the genus Stegana, It is Tory distinct 
from the house fly, and does not belong to the same family. The other larger fly of 
lighter color is DroBophUa ampelapkila Loew, called by Professor Comstook the ''Vine- 
loving Pomace-fly " An account of ito natural history is given by Professor Comstock 
in the Annual Report of this Department for the years 1881-2, pp. 198-201.^[Septein- 
ber4, 1889.] 

Spider Bites. 

* * * In the fall of 1847, in southwestern Pennsylvania, I was called to treat a esse 
of spider bite. I saw the young man two or three hours after he was bitten. The 
puncture was plainly seen on* the wrist. The hand and arm were much swollen and 
the axillary glands swollen and painful. Knowing tincture of lobelia to be a speci- 
fic in poisoning by poison ivy {Rhus toxicodendron), I had his arm enveloped with 
oloths saturated with the tincture, and gave enough internally to thoroughly empty 
his stomach. In twelve hours he was well, but the swelling lasted two or three days. 
That it was a spider bite I never knew, and always doubted. But in the coat-sleeve 
he had been putting ou was a flat circular nest such as spiders often spin in the fall 
in garmente hung in dark places. Those who believe in spider bites ought to show 
the fangs or other organs with which they can bite, and also the poison-secreting glandt 



255 

and the poison sacs or cells. Till these are shown or till a spider is seen to bite a per- 
flOD, people will be incredulous. — [Dr. Wm. P. T. Coal, Meadows, IIU, September 3, 
1889. 

Second letter. — ^This morning my sister thought ^he was bitten by a spider 
^ under the sleeve near the wrist and almost immediately in two or three places be- 
tween that and the shoulder. She crushed the insect with her hand, and on remov- 
ing the clothes found the fragments which I send inclosed. If you can identify it I 
would like to know what it is. The bites or stings caused a slight pain and swell- 
ing that were gone in a few hours. — [Dr. Wm. P. T. Coal, Meadows, 111., January 1, 
1890. 

Reply. — ^Your letter of January 1 and the accompany fragments of a spider which 
is supposed to have bitten your sister have been received. The case is an interest- 
ing one and it is extremely unfortunate that the fragments will not enable a defi- 
nite determination of the species, as the evidence is strong that the bite was made by 
this creature. Dr. Marx, our authority on spiders, states that the fragments show 
that the spider belonged to the family DrawidcBf and perhaps to the genus Pythoniasaf 
the species of which live uuder stones but may also be found in outhouses. I am 
very much obliged to you for sending this specimen, and hope that if a similar case 
ever comes under your observation you will communicate it.— [January 7, 1690.] 



OEHE&AL HOTES. 

INSECTS AFFECTINa SALSIFY. 

Owingy possibly, to the fact that this vegetable is grown only in oar 
gardens, and to a very limited extent, its. insect enemies seem to have 
been but little studied. Mr. John Martin (lOth Bep. St. Ent. 111., p. 139), 
gives it as one of the food plants of the larvse of Prodenialineatella ; but 
Mr. Martin seems to have provided it as food for the caterpillars while 
they were in confinement, they not seeking It from motives of choice; 
but this is the only species we have noticed on record as depredating 
upon it. 

August 16 of the present ^ear (1889), we found the foliage of these 
plants being eaten by larv», which, as they all fed from within leaves 
whose edges they had drawn together to form a hollow tube, appeared 
to belong to the same species. In some of these tubes small chrysalids 
were also found. 

A quantity of infested leaves were gathered and placed in a breeding 
cage, in which there appeared on August 24 adults of a species of 
Pcediscay followed in a few days by other moths belonging to this species, 
Dichelia sulfureana and Lophoderus tri/erana. A number of larvae 
were attacked by parasites, and on September 1 considerable num- 
bers of a species of Lmneria appeared. 

While searching for the larvae of the preceding a caterpillar of Spi- 
losoma virginica was observed leisurely devouring the foliage of this 
plant, and, also, adults and pupae of Lygus pratensis were noted in 
abundance among the tender leaves, some of them extracting the juices 
therefrom. 
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October 16, plants in this same garden were fonnd to be infested with 
Aphides, and the topof one of the most thickly populated was removed 
and placed with living plants in a breeding cage. With the change to 
a warmer environment, the insects became more active, and instead of 
of a single species, as at first supposed, there were fonnd to be foTiij 
three Aphides, viz, Siphonaphora near erigeronen^is^ Aphis near planta 
ginUj at the time being stndied on carrot and PortfUaca^ Myzus maka- 
Ub, and a minate Tkrips^ their relative abnndance being in the order io 
wliich they are here given. All three species of plant lice, and the 
TkripSj developed on the Salsify and remained npon it for several weeks, 
showing that their occnrrence on plants in the garden was not acci- 
dental.— [F. M. Webster, December 12, 1889. 

AN EGYPTIAlf KEALY BUG. 

We are indebted to onr esteemed correspondent Mr. D. Morris, of the 
Boyal Eew Gardens, for a copy of a letter from Mr. B. W. Blnnfield of 
Alexandria, Egypt, baring the past fonr years the gardens in Alex- 
andria have been infested by a Coccns which destroys all of the trees 
and is cansing the greatest alarm. It first appeared four years ago when 
Mr. Blnnfield noticedit in quantities on the underside of the leaves of the 
Banyan tree, but it soon spread with extraordinary rapidity and some 
of the most beautiful gardens of the city full of tropical trees and shrubs 
have been also destroyed. A breeze sends the cottony pest down in 
showers in all directions. It seems to attack almost any plant, but the 
lea V es of Ficus ruginosa and one or two other kinds of fig seem too tough 
for it and it will not touch them, fle states that it seems almost im- 
possible tbr a few horticulturists to try to eradicate this pest while their 
indifferent neighbors are harboring hot- beds of them, and there will have 
to be some strong measures taken by law to put it down. 

Mr. Blnnfield sent specimens which were referred to Mr. J. W. Dong- 
las, one of the most prominent British students of Coccids, who upon 
cursory examination decided that it was a species of Dactylopius. At 
the time of this writing Mr. Douglas has not had time to examine it 
with suificient care to determine the species. We have written advis- 
ing the use of one of the resin washes which have proved so effectoal 
against Icerya in California, and have mentioned particularly the one 
given on page 92 of the current volume of Inseot Life. 

A CASE OF EXCESSIVE PABASITISM. 

The frequency with which the Black Walnut is defoliated by thelarv» 
of Datana minisira has often been a source of regret to admirers of that 
beautiful and majestic tree. Every autumn, throughout the Western 
States, September finds many trees as devoid of foliage as in midwioter^ 
the fruit hanging to the nak^ twigs with the very air of disconsolation. 
Trees in the forest do not appear to suffer, the caterpillars seemiog to 
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prefer isolated individuals or small groaps, which are usually planted 
for ornamentation. 

Such a tree stands by the side of the walk midway between my home 
and the Indiana experiment station, being separated from all others of 
its kind by nearly a quarter of a mile. During the years 1884 and 1885 
this tree was regularly defoliated in August. In 1886, dtlriug the usual 
season, the caterpillars made their appearance and began their work, 
reaching very near their full growth, when there was a sudden cessation 
of attack, and the depredators disappeared from the tree with aston- 
ishing rapidity, leaving the foliage less than half eaten. This was a 
•change of affairs without a precedent. 

An examination of the ground about and beneath the tree at once 
gave a clue to the mystery, revealing a state of affairs as interesting 
as unexpected. Everywhere among the short grass and weeds were 
caterpillars, some of them dead, others dying, while still others were 
quite active, but all well-nigh covered with eggs of a species of 
Tachina Fly. The flies were present in myriads, some of them wing- 
ing their way about, a few inches above the surface of the ground, 
and others perched on grass, weeds, etc., all evidently watching for 
caterpillars, while the latter were as evidently hiding from their per- 
•secutors, for no sooner would one of them leave its seclusion than per- 
haps half a dozen flies would give chase, and begin fastening their eggs 
to various parts of the body, the victim writhing, twisting, and rolling 
itself about in the dust, in frantic efforts to escape. Even after gaining 
a place of security, under some leaf or plant, often some portion of the 
body would be left exposed, and the already half dead caterpillar would 
be again driven forth from its hiding, like a gored ox. Four caterpil- 
lars, fair examples of the whole lot, were forwarded to the Department 
at Washington, and to their bodies eggs were attached as follows: No. 
1, 213; No. 2, 115; No. 3, 131; No. 4, 228. From five others, collected 
at the same time, we afterwards reared fifty -three adult flies. 

During the years 1887 and 1888, not a caterpillar was observed on 
this tree, though others in the neighborhood were infested, but the 
present year (1889) they returned again in full force. It would be in- 
teresting to know if similar attacks by an allied Tachinid upon the Army 
Worm were as lasting in effect. — [F. M. Webster, November 28, 1889. 

SOUR HITHERTO UNBECOBDED ENEMIES OF BASPBEBBIES AND 

BLAGEBEBBIES. 

Solenopsis fugcLx Latr.— These minute ants were observed in great 
abundance during July, 1886, burrowing into the ripe fruit of the 
blackberry. The food habits of the species must be exceedingly varied, 
as we have found them excavating and dragging away the substance 
of recently planted seed-corn, infesting dead crickets, burrowing fhto 
the fatty parts of cured hams, and in attendance upon a species of 
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Daetylopiiu infestiiig the roots of red clover, Trifolium pratense h. We 
have also found them harrowing in ripe apples* 

Idmoniui auripilii Say.-^We have observed the adult ftedins upon 
ripe raspberries during July. 

Oarpophilm braohi^tenu Say.— These beetles are sometimes quite 
numerous in the fruit of the raspberry, especially if it be a little over- 
ripe. Their small size, and the habit of secreting themselves in the cav- 
ity of the berry about the receptacle, renders th^ presence difficult to 
detect. 

lulus impreisus Say. — About the middle of July of the present year 
(1888) alady of Lafayette purchased from her grocer a quantity of black 
raspberries for preserving. The case consisted of 16 quart-boxes, such as 
are usually employed for holding fruit On looking the berries over, 
preparatory to cooking, she began to find these worms intermingled 
among and devouring the frait. By the time a small portion of the 
supply had been inspected, upwards of fifty worms had been found, and 
the fruit was disposed of in a way rather more summary than that of 
preserving. Samples of both fruit and worms submitted to me left no 
doubt as to either the species of lulus engaged, or its appetite for this 
kind of fruit. Whether the worms infested the fruit in the field, or 
whether the case was left on the ground and they made their way into 
the boxes, I was not able to learn, but the latter appears more probable. 

Cosmopepla cami/ex Fab.— This was reported to me from Livingston 
County, New York, as injuring the foliage of the black raspberry. See 
Insect Life, vol. 1, p. 157.— [F. M. Webster, November 30, 1889. 

NEBRASKA INSECTS. 

We have just received from Prof. Lawrence Bruner his report. to the 
Nebraska State Board of Agriculture for 1888. He considers a number 
of iujarious species, including the Chinch Bug, the Oorn Worm, the Box- 
elder Plant-louse, the Oreen-striped Maple-worm, the Willow Oimbex, 
the Apple-tree Flea-beetle, the Apple Twig-borer, the Oorn Boot- worm, 
the Army Worm, Cut Worms, the Box-elder Bug, the Imbricated Snout- 
beetle, the Sculptured Corn Sphenophorus, Tree Crickets, a new enemy 
to the Colorado Potato-beetle, Ox Warbles, Plam Curculio, Codling 
Moth, Strawberry Worms. The report is mainly compiled, but con- 
tains some account of the author's personal observations in Nebraska 
of the species mentioned. Among these we may note that the Army 
Worm is here recorded in injurious numbers for the first time in Ne- 
braska. The damage by the Imbricated Snout-beetle to young corn is 
also of interest, while the illustrated article on the Box-elder Plant- 
louse is new. Under the article upon the Plum Carcnlio he mentions 
finding a species of OoceotoruSj which he proposes to name hirsutusj feed- 
ing upon the Sand Cherry, in Cuming County. This we have since 
learned is the true Coccotorus seutellaris of Leconte (see note in Insect 
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Life, Vol. I, p. 89) which, by the way, was originally found upon this 
same plant. Careful comparison of specimens,moreover, shows that the 
common Plum Gouger (Anthoitomus prunioida Walsh) is unquestion- 
ably a good species, as such go, and not a synonym of scutellaris as has 
been supposed of late years. We illustrate both species at Figs. 55 
and 56. 





Fio. 55.— Ooeeotorut tetUeltarii— 
enlarged (original). 



Fio. 5«i,—0oeeotorut prttnicida ; a, plum-stone showing 
exit-bole of larva ; h, adnll ; e, side view of head of 
adnlt— enlarged (original). 



A PODUBID WHICH DESTROYS THE BED BUST OF WHEAT. 

In studying the insect enemies of our cereals during the last five years 
we have repeatedly come in contact with a small, robust species of Smyn- 
thuru» — species undetermined — both in the field and in breeding cages. 

From the fact that we have several times reared the species in cages 
containing only growing grain and insects preying thereon, and were not 
able to detect them destroying either one of these, we have been per- 
plexed to understand from what source these little Neuropters obtained 
their subsistence. During the present year, however, we have twice 
found individuals feeding upon the XJredo spores of the common wheat- 
rust, Puecinia rubigaveray in both instances on wheat growing in the field 
and at a time when the rust was first making its appearance on the 
leaves. 

While these observations clear away some of the obscurity surround- 
ing the food habits of these insects, their economic importance is as un- 
certain as before. We are free to suppose that all rust spores eaten by 
these insects are destroyed, and to this extent they are benefactors. 
But their bodies being covered with short bristles, and being such gor- 
mandizers in their method of feeding, with every repast they manage 
to get great numbers of spores caught among the bristles on their bodies, 
and these spores, it is fair to suppose, are carried away and probably 
become detached one time and another, more or less of them being left 
on plants not previously affected by rust. Early in the fall, when rust 
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18 only commenciug to appear on the yonng wheat, these Bmffnthuru9 
might destroy many spores, but we have observed them enough to leave 
no doubt that they may transfer spores from one plant to another in the 
manner indicated.— [F. M. Webster, November 30, 1889. 

INSEGTICIDB LITIGATION. 

We notice in The San Francisco Morning Call of November 22 a state- 
ment to the effect that a suit has been commenced in the superior court, 
by John 8. Finch, owner of a ranch at Hayward's, Alameda County, 
against the Ongerth Grafting Gompound Gompany, to recover $16,500 
for losses sustained by reason of the application of the defendant's liquid 
compound to 106 fruit trees in order to destroy vermin and fungoid 
growths, whereby the trees were iujni*ed and killed. The compound 
cost Mr. Finch $10. Without any knowledge of the merits of this par- 
ticular case we would state that we are glad to see the matter brought 
CO trial in order that the responsibilities of the proprietors of patent 
insecticides may be legally defined. 

NOBTH EtTBOPEAN DBAOON FLIES. 

We have just received from Dr. Filip Trybom a short paper, entitled 
^< Trollslandor (Odonater) Insamlade under Svenska £xpeditionen till 
Jenisei 1876," in which he describes eight species of Dragon Flies col- 
lected mainly in North Sweden, and some as far north as 69^ 25'. Four 
of the species are new. 

A COBBECTION. 

Professor Forbes calls our attention to the fact that paragraph 6, on 
page 182, of the December number of Insect Life, should read as fol- 
lows: 

Mr. Forbes expressed himself as of the opinion that, from our present knowledge 
-of the use of the arsenites as insecticides, they can not be recommended for use on 
the peach. 

A PABASITE OF THE MEDITEBBANEAN FLOtTR-MOTH. 

On page 170 of the last number of Insect Life in our article upon 
this destructive grain pest we mentioned the fact that a small Ichneumon 
Fly destroyed this insect in the warehouses in the east end of London 
in the summer of 1887. At the time of writing this article we wrote to 
Mr. J. B. Bridgman, of Norwich, England, to ascertain whether he knew 
of this parasite, and have just received a reply in which he states that 
although he was not familiar with this instance he has since received 
specimens of Ohremylua rubiginosus reared from I^hestia kilhnieUa. 

EFFECTS OF THE OPEN WINTER. 

Two'interesting effects of the mild weather which we have been having 
have been brought to our attention recently. December 20 Mr. O. A. 
Frierson, of Frierson's Mill, La., sent us specimens of the Turkey Onat 
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8imulium meridionale)j which had issaed and were flyiug around at that 
date. January 4 he sent us other specimens of the Buffalo Onat {8* 
pecuarum). January 6 Mr. P. P. Turner, of this city, brought us a living 
imago of the Fall Web-worm {Hyphantria cunea), which had recently 
issued from the cocoon. If this premature issuing of the latter species 
is at all general and we have subsequent severe weather the shade trees 
of Washington will not, in all probability, sufler the coming summer 
from Web- worms at least 

HONET BEES AND ARSENIOALS USED AS SPRATS: 

Mr. H. O. Kruschke, of Juneau County, Wisconsin, in the American 
Chirden for January, 1890, p. 57, warns prospective sprayers that the 
first man caught applying arsenic to trees in full bloom will be prose- 
cuted — reasoning that the spraying of such trees will result in the stor- 
age by the bees of poisoned honey, the consumption of which will be 
dangerous. In Yol. II, p. 84, of Insect Life, the eftect of arsenical 
insecticides on the honey-bee is briefly discussed, and a well-authenti- 
eated case is given which seems to show that such spraying is not at- 
tended with ill results either to the bees or the honey. The prevailing ^ 
belief is, however, the other way, and cases are on record where serious 
destruction of bees has resulted from spraying. In the case of the 
Apple, particularly, the application should not be made until the bloom 
has begun to fall, when no injury will be likely to result. It was be- 
cause of the possibility of danger that in the beginning we were very 
slow to recommend the wholesale spraying of orchards with the arseni- 
cal mixtures, but experience has shown here, as in other cases, judicious 
and cautious use is attended only with benefit, and that the possible 
harm is reduced to such a minimum as to almost Justify its being left 
out of consideration. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

December 6, 1889. (Fifty-seventh regular meeting. )— The corresponding secretary 
reported additions to the library. 

Professor Riley presented a communication on the ovipositors of Diptera in which 
he reviewed the general subject of piercing ovipositors in the different orders of in- 
seetSy stating that in the order Diptera they were very rare, and calling attention to the 
fact that in Trypeta and some allied forms the ovipositor is capable of piercing, and 
that in Trypeta pbmonella and in T. lugens he had found them to be readily capable of 
piercing the skins of apples and oranges respectively. 

Professor Riley also presented a note npou the genus LesiophonuSf showing that 
careful studies which he had made indicated that Mr. Skuse, of Australia, is correct 
in considering L, monophlcehi and L. iceryce as distinct species, and not identical as 
supposed by Dr. Williston. 

Professor Riley further presented a note on dipterous insects passed from the rectum 

of man, reviewing the older instances, and mentioned particularly the sending of 

ErUtalis dimidiattis in the larva state by Dr. J. W. Compton, of EvansviUe, Ind., who 

stated that they were passed from the bowels of a young woman. He also mentioned 

15035^No8. 7 and 8 6 
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the recent sending of larvse of Eristalis tenax by Dr. J. A. Lintner, to whom they had 
been sent as having been fonnd under similar circumstauces. 

Mr. Ashmead read a paper on the Chalcid genus HaUdea, in which he announced 
the tinding in this country for the first time of a species of this genus, Which super- 
ficially resembles EupelmuSt but is distinguished by the dilated" poster! or tibiie and 
tarsi. The American specimen was captured by Mr. Schwarz at Harper's Ferry, and 
the species is uamed by Mr. Ashmead ffalidea achvarziu 

Mr. Howard read a paper on the Hymenopterous parasites of Ocneria dUpaVf which 
is incorporated in the article ou the Gipsy Moth in this number of Insect Life. 

Mr. Townsend presented a communication entitled ** Further note on Distosteira 
caroHnaf^^ referring to his previous article in the Canadian Entomologiat for September, 
1684, ou the peculiar aerial performances of this locust, and giving the results of ob- 
servations during 1885 and 188G 
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the recent sending of larvm of Erisialis tenax by Dr. J. A. Lintner, to whom tbey had 
been sent as having been fonnd under similar circumstauces. 

Mr. Ashmead read a paper on the Chalcid genus Halidea, in which he announced 
the finding in this country for the first time of a species of this genus, which super- 
ficially resembles EupelmtUf bat is distinguished by the dilated" posterior tibiie and 
tnrsi. The American specimen was captured by Mr. Schwarz at Harper's Ferry, and 
the species is named by Mr. Ashmead Halidea sehvarzii. 

Mr. Howard read a paper on the Hymenopterous parasites of Ocueria dispar^ which 
is incorporated in the article on the Gipsy Moth in this number of Inssct Lifk. 

Mr. Townsend presented a communication entitled ** Further note on Dissosteira 
Carolina,** referring to his previous article in the Canadian EntomoUgist for September, 
1884, on the peculiar aerial perforuianoes of this locust, and giving the results of ob- 
servations during 1685 and 188G 
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SPECIAL HOTES. 

Professor Atkinson's Bulletin on Nematode Root-galla— We hare recently 
received Bulletin No. 9, new series (Science Contributions, Vol. I, No. 1), 
of the Alabama Agricultural Experiment Station. It consists of ^<A 
preliminary Beport on the Life-history and Metamorphoses of a Boot-gall 
'SemfitoAejHeterodera radicicola (Oraef) Miill., and the injuries produced 
by it on the roots of various plants.^ It will be seen that the article 
deals with the subject of Bulletin No. 20 of this Division, prepared by 
Dr. Neal. Owing to the fact, stated in the preface to Bulletin No. 20^ 
that Dr. Neal had not access to the literature of the subject, the inves- 
tigation conducted by him aimed at the discovery of practical remedies 
rather than scientific accuracy. 

The article of Professor Atkinson supplements Dr. Neal's work by 
giving a careful and accurate account of the life^history and habits of 
these worms ; and as the author is evidently thoroughly familiar with 
the European writings on Nematodes, little is left to be desired in this 
direction. 

The species is referred with little doubt to Heterodera radicicola Miill., 
which occurs commonly in central Europe in connection with a scarcely 
distinct species H. schachtii Schm. The genus Heterodera is shown to 
be world-wide in distribution. In addition to the species mentioned, 
one is found in Java in roots of sugar-cane; * in Brazil in roots of the 
coffee-tree, and one is also recorded from Scotland — all of which are 
scarcely distinguishable from H. radicicola. The structure and histo- 
logical characteristics of diseased roots of various plants are discussed. 
The disease of potatoes known as ther ^ potato-scab," the early stages 
of which are very like the Nematode galls on the potato tubers, the 
<< club-foot " of cabbage, and the functional tubercles on the roots of 
LeguminosesB, which have been shown to be of use to the plants in the 
acquisition of nitrogen, are carefully distinguished from the quite sim- 
ilar root-galls on these plants resulting from Nematode attack. 



' See note on page 85 of the present volnine. 
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No experiments were made looking to checking the injuries of this 
Nematode, and the various recommendations made are in general those 
already given by Dr. Neal. They consist in the use of various alkaline 
fertilizers, clean culture, and sterilization of the soil by a system of ro- 
tation which introduces crops not subject to their attacks. A German 
method is given of trapping the worms with catch plants ('^ Fangen- 
pflanzen"), which are dug up and destroyed after becoming infested and 
before the worms have escaped. 

In the vicinity of Auburn, Ala., some 36 species of plants were found 
to be affected with Nematode root-galls. A list of the works consulted, 
36 in number, is giveu, most of which are European. The text is ad- 
mirably supplemented with six plates showing affected roots, entire and 
in section, and the Nematode in its various stages. 



Boonomic Bntomology in India.—- We are glad to see that the high stand- 
ard inaugurated in No. 1 of the ^' Notes on Indian Entomology," edito- 
rially noticed in these pages a short time ago, is maintained in No. 2, 
which has just been published by the trustees of the Indian Museum, 
Calcutta. 

Mr. E. 0. Gotes contributes a translation of an unpublished paper by 
the late Dr. E. Becker on Tryoolypa bombyciSj a new Tachinid fly, para- 
sitic on Indian silk- worms {Bombyx fortunatus and Attactta ricini)^ and 
figures larva, puparium, and imago. 

He follows with original notes on two girdling beetles, Ccsloaterna 
scabrata and Neooeranibyx holoaericeua. The former (allied to Chmderes 
eingulatua Say) affect Sal saplings ; while Plooederm pedesiria is found 
boring in Sal and Jungham, and its larva forms a calcareous egg-like 
case in which to pupate. A chrysomelid beetle, Aulac(^hora abdomi- 
nalia G. and H., is destructive to Oucurbitace<B — similar to some of our 
Diabroticas which also attack the Squash family. 

PapUio erithonius Gramer produces a caterpillar in appearance like 
our orange dog, Papilio creaphantes^ and like it is destructive to the 
Orange. He says : 

In sending them Mr. Gollan notices that the insect does much damage to yoong 
badded oranges, not a plant of which could be raised if boys were not kept to pick 
off the caterpillars. 

A cut-worm, Agrotia suffusa (f ), often does considerable injury to the 
youngopium poppy, whileour well-known Boll Worm jHeUothisarmigera, 
is an established pest of the plant Mr. Gotes says it was described by 
Mr. John Scott, in his opium report, as Mamestra papaverorum. 

A brief note is given on Ceoidamyia oryzce^ a fly allied to our << Hes- 
sian-fly," likely to become a serious pest to the rice plant. 

Article XI treats of Insecticides, and extracts fh>m some experiments 
with London purple, made by Mr. Oallan, superintendent of the Gov- 
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ernment botanical Oardens, are given. It proved nnsaccesdfal with a 
beetle on cacumbers, bat a complete saccess in destroying a leaf-hopper, 
IdUxserus sp., on mango trees and a caterpillar on yonng orange trees. 
We are pleased to see that the kerosene emnlsion^ which we have so 
strongly recommended for the purpose, has been tried on the coffee scale^ 
Lecaniummridej and proved eminently snccessfnl. Mr. Gotes says: 

From Mr. R. H. Morris's experiments, carried oat last year in the Nilgiris, there 
seemed every probability that kerosene emulsion eonld be effectively employed 
against the pest, and information has now been received of its having been success- 
folly used in Ceylon over a sufficiently large area to test its practical applicability. 

Several pages are then devoted to the life histories of scale insects 
found on coffee, Lecanium viridej L. ooffece^ and L. nigrum. 

The publication terminates with a few notes on Bhynchotaby Mr. B» 
T. Atkinson. 



Mr. Tryon's Report on the Insect and Fnngas Pests of Queensland.— We 
have just received from the Under Secretary for Agriculture of Queens- 
land^ Australia, a valuable addition to the knowledge of economic ento- 
mology and botany of that region in a ^^ Beport on Insect and Fungus 
Pests, No. 1 (1889) by Henry Tryon, Assistant Curator of the Queens- 
land Museum." The work is a pamphlet of 238 pages, and is illustrated 
with 4 plates showing spraying apparatus. It is to be regretted that 
no illustrations are given of the pests treated of, and also that the work 
lacks a good index. It is carefully written, however, and the matter is 
excellently classified and arranged so that it will be a practical hand- 
book of the subjects embraced, for orchardists and fruit-growers as well 
as working entomologists. 

The author first treats the subject in a general way — discussing the 
relation of soil, state of cultivation and drainage to the increase of in- 
sect and fungus pests ; the introduction and dissemination of pests, and 
the necessity of discriminating between friends and foes among insects, 
together with the protection of insectivorous birds, of which a list is 
given in an appendix. 

A classified list of the fruits and cultivated plants of the Toowoomba 
district follows with a statement in connection with each plant of the 
principal insects and fungi infesting it. Each plant is afterward taken 
up in order and its various pests discussed at more length. 

Two appendices are added, one relating to insecticide apparatus in 
which the Riley Nozzle together with certfun compound forms is described 
and figured, and the other being the list of birds already referred to» 
The author displays a thorough familiarity with the writings of Ameri- 
can and European entomologists, and in the discussion of many of the 
cosmopolitan insect pests, or those that are rapidly becoming so, he ha» 
quoted largely from the sources named. The similarity of the insect 
pests of the Toowoomba district with those of America and Europe 
enables him firequently to use the writings relating to the closely allied 
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species of older countries. Much of the matter is, however, bew, and 
indicates considerable original investigation on the part of the anther. 

In this connection we will call attention to the very full account of the 
Fruit-fly, Tephritis sp., an insect closely allied and of similar habits to 
our Trypeta pamonellaj but much more injurious and apparently the most 
serious fruit pest of the district. It infests not only the Apple and allied 
fruits but also the various stone and citrus fruits. 

In connection with the excellent account of the Cottony Gushion. 
scale, a recognizable description without name is given of a hymenop* 
terous parasite. This is the first published reference to a hymenopter- 
ous parasite of Icerya in Australia, and we have no difficulty in con- 
necting the description with a species recently sent us by Mr. Crawford 
and which we described in the last number of Insect Life as Ophelosia 
crawfordi. 

These and other interesting features of the work which might be 
pointed out will give it a value to all engaged in entomological work. 



SOKE nrSECT PESTS OF THE HOUSEHOLD. 

C. v. Riley. 
[ CufhiinvMi from page 215. ] 

rv. — COCKROACHES. • 




Fio. 67.— The Croton Bafi; or German Cockroach {Phyltodromia germaniea) : a, first stage; b, second 
stage; c. third stage; d, foorth stage; «, adult;/, adult female with egg-case; g, egg-case— en- 
larged ; A, adult with wings spread— all natural sise except g. (After Riley. ) 

The cockroaches which commonly annoy the American housekeeper 
comprise three species, one only of which is indigenous, and this the 
least harmful of the three. It is the " roach ^ or " black-beetle " of New 
England, and i&known to science as Periplaneta americana. It measures 
from an inch and a quarter to an inch and three-quarters in length. lx& 
thorax is yellowish with brown mottlings and its antennse are excep- 
tionally long, reaching considerably beyond the tips of the closed wings, 

* Reprinted Bubstantially from Good Housekeeping^ June 8, 1889. 
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which themselves are long and powerful and, when closed, reach beyond 
the tip of the abdomen. The species flies freely in the open air, but 
when it has once become comfortably domiciled in a kitchen or other 
favorable location it shows little disposition to use the wings, and, 
whenever suprised in its nocturnal foraging by sudden light of gas or 
candle, is content to scramble away on foot — frightened itself, yet too 
often frightening the overtimid and nervous. 

The other two species have been introduced into this country from 
Europe, and indeed have been carried all over the world in ships, in 
which they particularly thrive, rendering even large vessels on long 
tropical journeys almost uninhabitable to fastidious persons. This is 
particularly true of the larger of the two, which is commonly called ^' the 
Oriental cockroach " {Periplaneta arientalia). This species is nearly 
black in color, and is not so large as the American roach^ seldom reach- 
ing an inch in length. Its wings are also much shorter, not quite reach- 
ing to the tip of the abdomen. Its uniform, very dark mahogany color, 
is unmottled with yellow and its anteunsB are relatively shorter than 
in the former species. It flies welt, but not so strongly as americana. 
It swarms in enormous numbers in the holds of vessels, in basement 
kitchens, and in all dirty, damp places the world over, and is the most 
noisome and thoroughly disagreeble of all our household pests. A 
visit at nightfall to a badly infested room is by no means a pleasant 
experience, even to those not troubled with delicate nerves. 

The third species is popularly known all over the country as the 
" Croton bug," although more properly it might be called the ** German 
cockroach," for its scientific name is Phyllodromia germanica. It is also 
a European species and derives its common name from the fact that 
its first appearance in force in this country was synchronous with the 
completion of the Oroton system of water-works in New York City. It 
had in all probability been brought over many years before, but had 
remained comparatively unnoticed until the extension of the water- 
works, with their numerous pipes in all residences and places of busi- 
ness, encouraged rapid spread and moltiplication ; for this species is 
more fond of water than the other two mentioned, and is often carried 
by pressure through water-pipes without injury. 

The Groton bug is the most prominent cockroach in America to-day, 
and really does the most damage. It is enormously fecund, and its 
Bmall size enables it to hide and breed in cracks into which the Orien- 
tal or American roaches could hardly push their front feet. When full- 
grown it never exceeds five-eighths of an inch from the front of the 
head to the tip of the closed wings, and it is much lighter in color than 
either of the others. Its color varies considerably, but it is usually of a 
very light brown with two darker longitudinal stripes on the thorax. 

It is this species which I have chosen to figure in detail on account of 
its greater abundance and powers of destruction and from the fact that 
it occurs very numerously in northern localities where the other species 
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are seldom seen. Its transformations as shown in the fignre will, how- 
ever, represent in some degree those of the other species. All are closely 
related an<i probably pass through the same namber of molts, the differ- 
ent stages repeating each other with comparative accuracy in the differ- 
ent species. At Fig. 57 the stages are shown lettered progressively from 
a to A. It will be noticed that none of these insects are winged until they 
cast their skin for the last time and the descriptive remarks which have 
preceded refer only to the full-grown insects. In point of color, how- 
ever, they are moderately uniform, except that the newly hatched 
roaches are very pale — the Grotou bug is nearly white — while all are of 
the same pale hue just after they have cast a skin. 

The length of life of none of these species is accurately known, but as 
with other insects mentioned in this series of articles it doubtless depends 
largely on food-supply and temperature. They are all nearly omnivor- 
ous, but have at the same time preferences in diet. They seem on the 
whole to prefer animal matter to vegetable, but will eat after all kinds 
of cooks— good, bad, or indifferent. Almost everything which goes od 
the table is relished by them. 

In the latitude of Washington and further south theOroton bug eats 
everything which contains paste, and, consequently, wall-paper, photo- 
graphs, and especially certain kinds of cloth book-bindings suffer severely 
from their attacks. In a recent number of Inseot Life (Vol. I, p. 67) 
will be found an account of severe injury done to certain of the impor- 
tant files in the Treasury Department in Washington, the bindings of 
many important public documents being disfigured and destroyed. In 
the office of the United States Goast and Geodetic Survey they have 
become an intolerable nuisance by eating off the surface and particu- 
larly the blue and red paint ftx)m drawings of important maps. 

But I need not elaborate further upon the damage which they do. 
How to kill them and prevent this damage is the question. 

Without condemning other useful measures or remedies like borax, 
I would repeat here what I have already urged in these columns, viz, 
that in the free and persistent use of Galifomia Buhach, or some other 
fresh and reliable brand of Pyrethrum or Persian Insect Powder, we 
have the most satisfactory means of dealing with this and the other 
roaches mentioned. 

Just before nightfall go into the infested rooms and puff it into all 
crevices, under base- boards, into the drawers and cracks of old fomi- 
ture — in fact wherever there is a crack — and in the morning the floor 
will be covered with dead and dying or demoralized and paralyzed 
roaches, which may easily be swept up or otherwise collected and burned. 
With cleanliness and persistency in these methods the pest may be 
substantially driven out of a house, and should never be allowed to 
get full possession by immigrants from without. 

For no other insect have so many quack remedies been urged and 
are so many newspaper remedies published. Many of them have their 
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good points, bat the minority are worthless. In fact, rather than pat 
foith in half of those which have been pablished it were better to rely 
on the recipe which T. A. Janvier gives in his charming article on 
<< Mexican Superstitions and Folk-lore," pablished in a recent n amber 
of Scribner^s Magazine (March, 1889, Vol V, ISo. 3, p. 350), as current 
among the Mexicans: 

To get rid of cookroachei — Catch three and pot tbem in a bottle, and so carry 
them to where two roads cross. Here hold the bottle upside down, and as they fall 
oat repeat alond three credos. Then all the cockroaches in the hoase from which 
these three came will go away ! 



TWO SPIDEBEOO PARASITES. 

By L. O. Howard. 




Fig. 6S.^Aecloide9 saiiidii Howard; female, showing wing Teina— greatly enlarf^ed ; male antenn» 
and thorax from side— still more enlarged (original). 

Following np the notes pablished from time to time in these pages on 
the subject of the hymenopterous parasites of spiders, I present below 
a description of two interesting new Proctotrnpids of the snbfamily 
ScelioninsB, the first of which was reared by Mr. L. Bruner at Lincoln^ 
Nebr., from the eggs of the Araneid ifaitis pulex. The eggs of this 
spider are a little more than a millimeter in circnmfereuce, and each 
^gg harbors bnt one parasite, which issnes by splitting the egg open 
rather than by gnawing a regular hole. 

ACOLOIDBS* n. g. {Scelionvna). 

Female antennse with very large non-jointed clab, and 4-jointed fnnicle. Male 
antennsB 12-jointed, snbmoniliform ; clnb small, separable into three joints. Mandi- 
bles 3-dentate. Eyes hairy. Lateral ocelli Ritoated on the eye margin. Mesoscntnm 

* Acolas -I- c(^. 
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without parftpaidal sntaros; meaoecatellani distinctly sepsfsted. Winga Resent. 
Sabmarginal vein reaching nearly to ooeta ; marginal and postmarginalboch exceed- 
ingly short ; stigmal long, slender. Abdomen short, oral ; first and second joints 
short, abdomen broadening rapidly from first Joint ; third joint Tery lai^ ; finirth 
and fifth yisible. 

It agrees with the points mentioned in the very insofficient chaneterization of 
Foerster's genns AooImm, except that it is winged. Foeister, however, knew only the 
female, and only mentions the fact that the antennal clnb is not Jointed, and that 
the scntellnm is developed, while the wings are absent or mdimentaiy. 

Acoloidea tukMAim, n. sp. 

FemaZe.— Jjcngth, 1 .4™ » ; expanse, 3. 6n» ; greatest width of fore- wing, 0. 46"". An- 
tennsB short ; pedicel long, nearly one-half the length of scape ; joint 1 of fiinicle 
one-half as long as pedicel ; Joints 2, 3, and 4 very short ; club very large, oval, and 
one-third longer than four preceding Joints togetiier, bnt not qoite as long as these 
Joints and pedicel together; no articulations can he distingnished, bnt it ishomologi- 
cally composed of six Joints. Eyes hairy ; lateral ocelli touching the eye margin. 
Head, face, and mesonotum densely and finely punctate; parapsidal furrows not 
present; first and second abdominal segments with fine, close, longitudinal stiis, 
wanting at smooth posterior border ; the very large third segment and short fourth 
densely and finely punctate, and clothed irregularly with short, whitish pile, which 
is also present, although sparser, upon the mesonotum, and is quite thick on the ver- 
tex ; mesoplenra finely punctate below ; metapleura smooth. The marginal vein is 
very short and not quite coincident with costa; the poet marginal is extremely 
short ; the stigmal is long and slender and terminated by a small rounded knob. 
General color, deep black; all legs and antenne honey yellow; all oox» black, 
lighter at tips; scape brownish and pedicel darker than clnb. 

Male. — Differs from female only in antennie which are plainly l^jointed ; joint 1 
of fnnicle as long as pedicel, joints 2 to 7 sobequal in length and width, and each as 
broad as long and well separated ; clnb oval, nearly as long as three preceding joints 
together. Antenne uniformly honey yellow. 

Described from 9 male, and 1 female specimens. 

Genus B^fUS. 

Minnte wingless Scelioninoff without differentiated scntellnm and with non-Jointed 
antennal club. 

BaBus amerioanns n. sp. 

Female.— Length 0.((5«™. Length of antenoal 
club .185™™, or in other words the entire body is 
only three and one-half times as long as the sn- 
fennal clnb. Width of antennal clnb .OSSb". 
General color dark honey-yellow ; scape and fan- 
icle of antennsB brownish, clnb lighter, dark at 
tip ; vertex and face light honey-yellow; dorsam 
of thorax and abdomen dark honey-yellow, almost 
approaching mahogany ; legs throughout ooncolor- 
oQs with head; middle and hind tibis a little 
darker near base. Surface of abdomen smooth, 
shiny ; mesonotum very faintly punctate. Thorax 
and abdomen with extremely fine, sparse, whitish 
pile ; tip of abdomen with a short and contracted 

Fio.69.-B^ americanu.. Femali^ fri^g® ^^ ^^"^ Pi^«- Antennal club very large, 
greatly enlarged (original). longer than rest of funide and pedicel together. 

fuuicle joints very narrow and short, snbeqnsl, 

pedicel wider and as long as entire funicle except club. 
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This rather nncharacteristic description is drawn up from three poorly 
mounted and mutilated female specimens given me ten years ago by Dr. 
Marx, who I think received them from Col. Nicolas Pike, of Brooklyn, 
N. Y. They are labeled '* Parasites in spider eggs in orange cocoon, 
collected 1871." After an examination of the eggs, Dr. Marx tells me 
that nothing can be said with certainty regarding the host except that 
it belonged to the family Epeiridce. 

Ko species of BcBtia has yet been described in this country, although 
Mr. Pergande and myself have collected two or three undescribed 
■species which are deposited in the National Museum collection. But 
one species is known in Europe — B. seniinulum Haliday, but as I know 
of no recognizable description of it the present species is given a new 
name. 



OH THE PASASmC CASTBATIOH OF TTPHLOCTBA BT THE LABVA 
OF A HTMEHOPTEB {Aphelopus melaleucus Dalm.), AKD THAT OF 
A DIPTEB {Ateleneura spuria Meio.). x 

By M. A. GiARD.* 

The larvsB of the Hymenopterous and Dipterous parasites of Ty- 
phlocyhaj which I have described in a former communication,! belong : 
the first to Aphelopus melaleucus Dalman, the second to Ateleneura 
spuria Meig. {A. velutina Macq. } Ohalarus spurius Schiner). 

I have bred in captivity these two insects which have, as also their 
hosts, Typhlocyba^ two yearly generations. The first infests the nymphs 
during the latter half of June, hatching about July 1 ; the other in- 
fests, the second generation of Typhlooyha^ transforming in the nymphs 
towards the end of September or in October, and probably passing the 
winter in that state to yield the perfect insect the following spring. 

If one compares these observations with the facts formerly described 
by Ferris (parasitism of Dryinus pedestris Dalm. on Athysanus mariti' 
mus Perris) and by J. Mik (parasitism of Oonatopus pilosus Thorns, on 
Deltocephalus xa/nthoneurus Fieb.), it becomes very probable that Proc- 
totrupids of the family Dryinidce are generally parasites of Homopters 
of the family Jassida^. 

And again, in comparing the results of our investigations with the 
old ideas of Boheman on the infesting of various leaf-hopi>ers by Dip- 
terous larvsB, in particular, of Cicadula virescens Fall. {Thamnotettix 
sulphurella Zett.) by the larva of Pipunculus fusdpes Fall., it becomes 
oqually probable that the Dipters of the family Pipunculidce are in gen- 
oral parasites of Homopters of the family Jassidce. 

•Translated from Compies rendua, Nov. 4, 1889 (Vol. oix, No. 19, pp. 708-710). 
t See ComptBB renduSf Joly 8, 1889. 
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We have been able to procure in abundance and stady more com- 
plete] j than has heretofore been done the parasiteB (Dipteroas and 
Hymenopteroas) of TypMocybaj up to the present considered as very 
rare and captured here and there accidentally. 

We have been drawn also to occupy ourselves with some very cari- 
ous effects of parasitic castration produced by these parasites on their 
hosts. 

Typhloeyba sp., with yellowish or whitish elytra, form a small group of 
species living often side by side on the same trees and presenting among 
themselves a mimiciy so perfect that it is almost impossible to dis- 
tinguish them even by a very careful examination of the external 
characters. To James Edwards, of Norwich, Eng., belongs the credit 
of having recently attracted the attention of entomologists to the very 
marked distinctive characters which one can draw from the form of the 
genital armature of the male to separate these diverse species. 

Aided by the work of that acute investigator we have discovered 
that the Typhloeyha of the chestnut, described in our first note under 
the name of T. rosce L.j belongs in reality to two distinct species, viz, 
T. hippocastani J. Edw. and T, dougUisi J. Edw., which are equally com- 
mon on the trees of the Luxembourg. 

These two species may be parasitized by Aphelopus and by Ateleneura, 
But Aphelapus infests especially T. hippocastani and much less often T. 
doxigloM. Ateleneura is found, on the contrary, almost always in T* 
dougloH and very rarely in T. hippocastani. 

The females of T. hippocastani and T. dougUm are very diflQcalt to 
distinguish. However, with T. douglarij the ovipositor is more robust 
and presents only one curvature, while that of T, hippocastani is more 
slender and is doubly curved in the form of a ci meter. With individ- 
uals of both species parasitized by AphelqptiSy the ovipositor is generally 
considerably reduced and incapable of puncturing. Ateleneura seems to 
have much less influence on the development of that organ. 

The genital armature of the male presentssomeverysalientdistinctive 
characters. With T. douglasi^ the penis is simple and the lateral pieces 
have the form of legs. The parasitic castration, whether by Aphdopus 
or by Ateleneura^ induces but very slight modifications. 

With T. hippocastani^ the lateral pieces are slender, simple arcs, bat 
the penis presents a very complex structare, being terminated by a 
very curious eight-branched fork. 

With males parasitized by Ateleneura^ and especially with those in- 
fested by Aphelopus^ the penis supers considerable reduction, having 
but six, four, or even but three branches. The specific characters are 
thus profoundly changed, and certain of these modified forms would be 
(confounded on superficial examination with T. roseas L. or T, lethierrp 
J. Edw. 

Modifications not less great are observed in some singular organs of 
which the existence in the case of the males of Typhloeyba has not yet 
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beeu noted, bo far as I know, and of which the function is altogether 
enigmatic. They proceed from two invaginations of the exoderm of 
the ventral side of the first abdominal segment and extend like fingers 
of a glove to the tip of the fourth segment and sometimes even a little 
beyond. These organs seem to me homologous to the similar sound 
organs of male grasshoppers. 

With the males of T. dougUisi and T. hippocastani infested either with 
Ateleneura or Aphelopus, the ventral invaginations are much redu.ced, 
they do not reach in general the second segment of the abdomen and 
often exist only as two small gussets on the first segment. 

Aphelapus melaleueus appears to be rather common ; I have found it 
at Wimereux and in the woods of Mendon infesting T. kippocastani and 
T. ulmi L., which live frequently together on the Elms in company 
with T. opaca J. Edw. 

In these localities the sac which incloses the larva instead of being 
yellow, as with the individuals coming from the Luxembourg Garden, 
is, ordinarily, black. This color is evidently protective to the numer- 
ous individuals living on T. ulmi^ of which the abdomen is black; and 
it is possible that it is due to heredity in the case of the others. Per- 
haps, also, Aphelapus presents varieties with the various species of 
Typhlocybaj which it infests. It is known, in fact, that Walker has 
described fifteen different forms of that Hymenopter, and by certain 
characters the specimens which he has figured differ a little from those 
which we have studied. Thus it has been impossible for me to find the 
least trace of the disk cells of the superior wing which, it is true. 
Walker has represented as very rudimentary. I can affirm further that 
the palpi possess five joints only, instead of six, which Walker has 
attributed to them. 

It is possible, also, that under the name of Ateleneura spuria two allied 
species of Ateleneura have been confiised. The rearing of larvae col- 
lected with various Homopters will make the solution of this question 
easy. 



A POISOHOnS SPIDEB IH MADA0A8CAS. 

Bev. Paul Gambou6, missionary of the Society of Jesus at Tanana- 
rive, Madagascar, has recently sent us two papers by himself, the one 
published in Leg Missions Oatholigues, April 2, 1886, and the other in 
the Bulletin Mensuel de la 8oe. Nat. WAcclimatatUm on the subject of the 
beneficial and noxious spiders of Madagascar. What interests us most 
in these papers is the portion concerning the Menavody^ a species of 
Latrodectm^ a genus which in Madagascar as well as everywhere else 
is reputed to be very dangerous and to give even fatal bites. He quotes 
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Dr. Vinson in << de Flacourt^s History of the Great Island of Madagas- 
car " concerning the danger of the bite of this spider, and adds his per- 
sonal experience, which we may freely translate as follows : 

I was very desirons of falling in with this terrible spider when, on February 27, 
1885, one of oar little day scholars of the College of Tamatave brought me a specimen 
which he had foand, so he told me, nnder a barrel. The child, never doubting the 
effect attribated to the bite of the spider, had taken it simply in his hand, carried it 
home and pot it in a bottle and had not been injared in the least. I noticed that in 
this specimen one of the points on the npper surface of the abdomen was red. Hav- 
ing by mistake thrown the spider into idcohol I qoickly drew it oat agaiif and hap- 
pily it was still living. Next day it changed its skin and after the molt the spots on 
the upper side of the abdomen were four in number. The first and third white and 
the second and fourth red. It died soon after the molt. 

The 23d of April following the same scholar brought me two more living females 
of the Menavody, I put them into a jar and was able to continue my observations. 
On the 24th one of the spiders laid her eggs in a little spherical mass, protected by 
the white or slightly brownish spheroid cocoon, about a centimeter in diameter, and 
suspended by a slight web of whitish silk. I had noticed that in this individual the 
series of spots on the middle of the abdomen did not exist, but were replaced by foor 
depressions, placed in the form of a trapezium, and of the same color as the abdo> 
men. The spider in repose remained below the web in the cocoon. Two little gnus- 
hoppers and the other spider were captured in its web and became its prey. It did 
not devour the substance of its victims, but left their outer skin intact. On the 27th 
a large living beetle was given to the Menavody; it was three times as big as the 
spider and vigorously defended itself. The Menavody displayed all of its means of 
offense. As it spun its thread it gave out a whitish viscous liquid, which did, it 
seemed, not a little to help it capture its prey. The beetle died only after a consid- 
erable time. On the 29th the spider laid its eggs for the second time.^ Its cocoon 
was like the former one. It rested between the two cocoons. 

On the 4th of May another cocoon was produced. It then died, and on the 9th I 
found it at the bottom of the Jar. 

On the 27th of the same month of May, 1885, on lifting the bark of a large tree, I 
found several cocoons of the Menavody. The eggs from one of these coeoons hatched 
on June 12. Oo leaving the eggs the young are of a pale reddish color and the legs 
are brown. Fifteen days afterwards, on the approach of the first molt, this reddish 
tint grows darker, particularly on the abdomen. After the first molt, which takes 
place July 1, the spiders' bodies and the abdomen appear brownish. About the SOth 
of July a second molt took place. The young spiders killed each other, and there 
soon remained but two specimens in the Jar, the male and the female. Wise dispo- 
sition of the providence of the Creator and the Ruler of the Universe who thus pre- 
vents these venomous insects from multiplying without measure! 

August 3, third molt. The red color of the triangular spot becomes more accent- 
uated. The band upon the abdomen is of a slightly reddish white, the six lateral 
dots are white, those upon the middle of the back are four in number, three reddish 
white and the fourth white. The cephalothorax, abdomen, and legs have become of 
a darker color. 

Upon the 7th I noticed that the n^ale has become the prey of the female, who has 
killed him and enveloped him with her web. I continued my observations upon the 
latter. 

August 15, fourth molt ; 27, fifth molt. August 31, for the first time, I observed thst 
she cleaned her nest and removed all the bodies of the prey. 

September 15, sixth molt ; September 26 two of the red spots in the middle of the 
abdomen, 3 and 4, disappeared. 

October 11 she died. 
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I agree with an ancient writer on the sabjeot of Tenom of this species : * 
'' Have spiders Tenom f Yes, they possess it, bat its action is relative to the anima) 
attacked. A fly pierced by a larger spider perishes in a few moments ; other insects 
die more slowly, acording to their size ; but a man bitten by a spider, even a large 
one around Paris, wonld not be hart perhaps any more than by the bite of a gnat. 
In soathem climates, however, where these creatures are larger, their wounds can be 
more serioas. They appear to bring about local inflammations which, if the subject 
is healthy, have no serious consequences, but if the person is predisposed to the action 
of poison, if he neglects to take care of himself, the heat of the climate will bring 
more or less grave results, which in certain oases can bring about death." 

In this way, upon the shores of Madagascar where the temperature is warm the bite 
ot the Menavody is rei>orted as more serious than in the interior of the island where the 
climate is cooler. In no place, however, does it seem to have more dangerous effects 
than that of other venomous insects, such as the 8<iolopendra. This opinion is con- 
firmed by information which I have collected from several competent natives. It is 
related that the Marecbal de Saxe was obliged to stop at a tavern where they.had 
only one unoccupied bed, in which all of the travelers who had dared to sleep had died 
without the cause having ever been ascertained. The Marechal, notwithstanding, 
took possession of the fatal bed and made his servants sit at the side. Then at the 
end of some moments they were astonished and frightened to see their master grow 
pale and appear as if about to die, without seeing anything. In trying to revive him 
they saw upon his breast a large black spider which was sucking his blood, and 
which caused the death of the Marechal . 

It is, if I do not deceive myself, with our VanooKo and Menavody as with the black 
spider of the Marechal de Saxe — the terrible effects of its bite exist only in legendary 
lore. 

• «««•«• 

Since the publication of these notes [M. Cambou^ writes us], I have heard from 
the east shore of the island that it is not the bite of the spider, but contact with the 
crashed body, which produces the inoculation of venom bringing about the gravest 
symptoms with man and even with the Zebu. I hope later to be able to control the 
difficulty by inoculations upon different animals, such as poultry, rabbits, and sheep, 
and I will not fail to inform yon of the result of my observations. Even now I be- 
lieve that my conclusions in my notes are correct and that Latrodeotus has without 
doubt a venom, but a venom whose noxious effect upon man varies with the crowd of 
circumstances (climate, temperament, etc). 



EXTBACTS FBOM COBRESPOITDEHCE. 

Injury to Ghrass from Qaatroldea polygon!. 

In your reply to inquiry of N. R. Smithson, Winchester, III., on page 190, vol. 3, 
iNSifiCT Life, you state that this species injures no crop and feeds solely on weeds of 
the genus Polygonum. While this is true as a rule, there are exceptions. I have ob- 
served both larv» and adults feeding on what seemed to be a species of dock, the 
specific name of which I do not know, but can ascertain in the future by further 
observation. 

On June 22, 1886, two of the beetles were observed feeding upon heads of timo- 
thy, apparently eating both the involucre and incipient seeds. While the species 
may not be injurious, it will certainly bear watching. — [F. M. Webster, Lafayette, 
Ind., January 17, 1890. 

* Achille Percheron. 
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Reflln Wash against Mealy Bog and Woolly Aphis. 

My reason for not answering sooner your letter of January 2 ( which was aoeom- 
panied by report, and doly reoeived) was occasioned through a desire on my part to 
thoroughly test and report correctly to yon the results and effects of my experiments 
with resin wash upon the foliage of greenhouse plants. I have sprayed several del- 
icate greenhouse plants with it, some of which had a considerable share of the mealy 
bug on. I have sprayed with from 1 to 12 and 16 per cent, and have seen no bad ef- 
fects or any injury done to the foliage or plants fh>m its use, while all the mealy bogs 
were entirely killed. 

As to last year's experiments with it on Woolly Aphis and Plum Aphis, I can only 
«ay that it killed both, and I consider it a success when properly made and mixed and 
thoroughly applied with a fine spray. 

There is one point to be observed : It should be applied early in the season, tint 
Is, as soon as the Woolly Aphis makes its appearance and before the leaves begin to 
turn yellow, which is cause^l by the Aphis destroying or checking the vital power 
that goes to nourish and sustain the leaves and causes them to drop, and which many 
people believe to be the cause of the wash. — [E. K. McLennan, Berkeley, CaL, Feb- 
ruary 18, 1888, to Mr. Koebele. 

Dryooampa mbicimda. 

I send with this some " worms" that are like the locusts of Egypt and '* fill the 
bouses.^' There were a good many last year, but this year they are innumerable. 
This is the second crop this season, and there was a white miller this spring in grest 
numbers which I suspect to be the ** mother of them all.'' The worms seem to eat 
nothing but the maples. I have hunted through such reports as I have but can not 
dnd oat about it. I would like to know what it is and what we can do about 
it.— [Mrs. Mary T. McCluney, 214 East Sixth street, Sedalia, Mo., September 10, 

188a 

Reply.— The worms belong to the species Dryooampa (Aniiota) rMeunda, which is 
popularly known as the Green-striped Maple-worm. These worms at times are very 
destructive to the Soft and Silvery Maples. The perfect insect varies somewhat in 
-coloration according to locality. In the west it is nearly all a pale yellow color, 
with a very faint tinge of rose. The eastern individuals have the rode color quite 
intense on the front wings and generally a rosy band across the hind wings. In Mis- 
souri there are two broods of the insect in a year. In regard to remedies, there is no 
practical way of destroying them. The worms hold to the tree tenaciously and are 
not easily Jarred down ; and before entering the ground they scatter to great distances, 
so that they could not be found and destroyed while in the chrysalis state. Hov- 
«ver, this insect is seldom so exceedingly abundant two years in succession. The only 
directions that can be given to counteract its iiguries are to keep close watch for the 
moths and eggs during the latter part of May, when large numbers of these may be 
destroyed, and to entrap the worms when they are about to leave the trees by dig- 
ging a trench around the individual tree or around a grove of. trees so affected. 
This trench should be at least a toot deep, with the outer walls slanting underi in 
which great numbers of the worms will collect and may easily be killed.— [Septem- 
ber 19, 1888.] 

Combined Spraying for Bark-lice and Codling Moth. 

Having this day sprayed the apple-orchard of Rev. J. S. Fisher, of this place, with 
an emulsion according to your formula in letter to him of April 16th, I write you 
to report. 

I would say that using one-half common soap, 2 gallons kerosene, and 2d gallons 
water, I sprayed about 60 trees, and 30 more were sprayed with the same proportion, 
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but using sealed kerosene, sach as he had in his can and at his wish to save time, into 
which was put 12 gallons diluted emulsiMi and one-fourth pound London purple, think- 
ing to destroy eggs and larv» of codling moth at same time. The season has been so 
very late here that apples are only well formed, and I even saw some blossoms on 
late varieties. Wo had no' apple blossoms for ''memorial decorations." EUiving no 
microscope at hand I could not tell whether it was Just the day to destroy the bark- 
lice, for the scales seemed to be still fast adhering to twigs. I have other years 
seen the young lice like yellow dots crawling out on the new wood, but did not see 
any yesterday. —[J. W. Van Peman, Benzonia, Mich., June 20, 1888. 

Qreenhouse Pests. 

I send you some worms, and one pupa of same (I think), which feed on almost any 
soft- wooded greenhouse plants; also some flea -beetles which feed on Fuschias. I 
do not think they feed on anything else ; at least they do not with us. Both are very 
destructive, and so far nothing but hand-picking will destroy them. Can you tell 
me what they are and suggest any remedy for them f^[E. 8. Miller, Wading River, 
Long Island, September 12, 1888. 

Reply. —The larvso sent are those of BoHs harvejfana. This is a pyralid which has 
long been known to feed upon various greenhouse plants. The flea-beetles are Grap' 
todera exapta. In case these insects are not very abundant, hand-picking will of 
course be the best remedy. If they should become very numerous an application of 
an arsenical solution may be made to the plants. — [September 14, 1888.] 

Stiphoria damaging green Com. 

I send you by to-day's mail three beetles that were found m an ear of sweet com 
under the husks, eating the kernels of corn ; there were four in the ear, but one got 
away. They had eaten the ear most all up. I wonld like to know to what family 
they belong, and whether they are an old or new enemy to the corn crop.— [Eugene 
O. Wheelock, Brooklyn, Wis., September 10, 1888. 

Rbplt.— The beetles belong to a common species, Euphoria inda. This species has 
long been known to attack injured fruit, and is often found congregating in numbers 
upon iigured parts of trees feeding upon the sap. They have not been known *to 
attack sound fruit to our knowledge. It is quite probable that the ear of com in 
which you found them had been iigured previously by birds or some other agency. 
We shall be very glad to have yon investigate the matter and see whether they attack 
the com he/are it has been injured ; if so this will prove a new habit. These beetles 
belong to the same family as the June Beetle and the Rose Chafers. ~[ September 14, 
1888.] 

The Indian- meal Moth in Kansas. 

I inclose herewith specimens of worms infesting our mill, which, in view of reports 
in milling journals, have given us some uneasiness. We have not noticed any moth 
likely to be the parent. The white worm seems to spin for itself a cocoon and pass 
from that into some other stage. Some of the cocoons have remaining in them a brown 
shell and we find among the cocoons a brown worm also, some of which are inclosed. 
We think the pest — whatever it is-Hsame to us in a can of com purchased in the 
county east of us (Clark), and as yet is confined to the wareroom containing the 
com. The white worm seeks hiding places in folds of sacks and crevices of walls, 
and there makes its cocoon. The first notice of them was a continuous web spread 
all over the heap of shelled corn with no worms in this web, but bunches of grains 
webbed together containing cocoons, and on further search we found them as above 
mentioned. Please tell me what they are, and if liable to become a serious pest, give 
remedy if you can.— [J. P. Craig, Memphis, Mo., December 18, 1889. 

Reply. — Tour letter of December 18 with specimens came safely. The insect 
which is infesting your mill is a rather serious pest and is known oidinarily as the 
17932— No. 9 2 



278 

IndUn-meftl moth (BphmHa toter^ptUMt^fla). This is the adult of the white worm 
which spins the cocoon. The brown worm is the lanra of a small beetle known as 
Attagemu9 wugaUn^a and feeds ordinarily npon dead animal matter. It is probably 
beneficial in yonr mill rather than i^Jorions. A larva yery closely allied to the one 
which istronbling yon has recently appeared in Canada aiid is the subject of an arti- 
cle in the last number of Insect Life, the periodical bulletin of this Division, a copy 
of which I send yon by accompanyiug maU. Tour insect is referred to on piM^es 170 
and 171. If the insect appears to be confined to your ware room I would advise ener- 
getic treatment to rid yonr establishment of it. The infested com shonld be bomi 
and the entire room should be thoroughly sprayed with benzine or gasoline, the great- 
est care being taken to avoid fire, as both of these substances are inflammable and the 
vapor is explosive. Any farther details concerning this matter we shall be glad to 
leoeive.— {January 9, 1890.] 

A Coooannt Past to te guarded against. 

8mall shipments of cocoanuts leaving this port almost continually for the United 
States, and the possibility existing that some of these ooooannts are used as seeds, I 
have, with much interest, watched the scientific observations made at Havana, 
Baracoa, and here, with the object of discovering the origin of the mysterious diaeaae 
which is killing many cocoannt palms and at one time almost threatened to annihi- 
late all the plantations producing cocoanuts for market and export. Opinions of 
scientists have differed as regards the cause and nature of the disease, Professor Ra- 
mos, of Havana, ascribing it to a fungus growth on the base of the leaves, which 
growth penetrates into the crown of the tree, withering and killing it. This theory 
was proved to be incorrect^ and it is now definitely ascertained that the destroyer of 
the cocoannt tree is an insect of diminutive sise, barely visible to the naked eye, the 
iJoeom {Dia9pU) vandalieu$ Galvez. Professor Gnndlach, of Havana, at present here, 
recommends that all cocoanuts as soon as received in the United States be dipped 
' into boiling water and that the bags they are shipped in be destroyed.— [Otto E. 
Beimer, Consnl, United States Oonsnlate, Santiago de Cuba, December 6, 1889, to Hon. 
Wm. F. Wharton, Assistant Secretary of State, and referred to this Division. 

Food of the Soydnuenidas. 

Is it commonly known what the food of the Coleopteroos £amily Scydm»nid» 
consists off Both Packard in his *'Gnide," and LeBaron in his Fourth HI. Report, 
are silent on this subject. A few weeks ago I found quite a series of specimens of a 
ScydmanuB near brevicomi$, and eight or ten of them had each a brown mite in its 
Jaws. I fonnd these specimens clinging to the underside of stones lying on the 
ground near the edge of a small body of water, the ground being very damp. This 
would indicate that these insects are predaceous, at least in the adult stage.— L^^- ^* 
Coqnillett, Los Angeles, Cal., January 1, 1890. 

Abundance of Bryobia pratensla. 

By to-day's mail I send yon a vial containing some small insects which I wiah to 
know how-to destroy. I first noticed them three years ago last fall, when they were 
fonnd on windows on the east and sonth sides of the house. They remained all win- 
ter and until May, I think. After that time no signs of them were seen. We thought 
they had gone for good, but in the fall they came again and remained all winter as 
before. They are here to-day. They come in at the doors and windows and get on 
the furniture. I have tried almost everything to drive them away, viz : Carbolic 
acid, corrosive sublimate dissolved in benzine, insect powder, tobacco, salt, gasoline 
coal-oil, onion juice. Oil or grease will kill them if it gets on them, but nothing 
will keep them away that I have tried. They are hatching now. In the vial yoo 
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will find some of fall size, and also some small ones. I wish to know what they are, 
where they came from, and what they live on. I may add that in the spring the grasa 
is nearly covered with them close to the hoase. Are they an ins«ct that will disap* 
pear bye and bye and stay away f Is there anything that will drive them away f 
We live in a town of some foar thousand inhabitants. I saw one of these insecta 
on a house in town this winter. The first part of May last I sa\/ one on a house 35 
miles from here.— I L. H. Ellis, Wilmington, Ohio, December 28, 1889. 

BsPLT.— Tour letter of the 28th ult., addressed to the Smithsonian Institution, has 
been referred to this Division for reply. The creature which you send is a mite known 
as Bryobia prateiMM. It feeds through the summer upon clover and grass and in some 
places has acquired the habit of migrating to houses in the fall. A number of cases 
similar to yours have come to our attention within the last two or three years. I 
know of nothing that will prevent them from entering houses, but after they are in 
I should say that they could be readily killed with any oily substance. Probably the 
best thing you can do is to spray tlie room which is infested with benzine ftom an 
atomizer, taking great care with this substance on account of its extreme inflammabil- 
ity. This substance is recommended not only from Its insecticide qualities, but on 
account of the fact that it will evap<)rate readily and a thorough airing will destroy 
the odor. It may be well also in the fall, just before the mites begin to appear in the 
house, to spray the margins of the windows and doors with kerosene, or the grass in 
the immediate neighborhood of the house may be sprayed. — [January 21, 1890.] 

Iiarval Habita of Xyleboms diapar. 

During last autumn the Xyleharua dispdr appeared very ipjuriously at Toddington, 
but since then, to my great regret, I find it has been ravaging unchecked at two or 
three other localities for a few years— but my present point is the (conjectural) food 
of the larvse. 

So far as I see I quite agree with Schmidberger that the larv» feed in the large 
mother galleries, because in all the specimens I have dissected there are no side gal- 
leries, also because I find what I conjecture to be the larva of the X, dispar present, 
and because I find beetles fairly cramming up all the passages, some of these not yet 
fully colored. 

But with regard to food, Schmidberger, in his long account given fW>m minute suc- 
cessive daily examinations, notes that he considers that the larv» feed on a white 
material prepared by the mother beetle ; other observers have considered that the 
larvsB of one or more species very nearly allied to the X. ditpar feed on a mold or 
fungus that grows in the tunnel. 

Now, in my own specimens, I found a white growth which greatly resembled My- 
celium of fungus in some of the dispar tunnels, and on procuring skilled examination 
(for I am not a fungoloist), to be made both by microscopic and test examination, it 
appears likely we shall find that the white material is partly Mycelium and partly 
white animal matter, thus reconciling the varying observations. At present our ob- 
servations are quite incomplete for want of specimens, but I have written for some, 
and then we are going into the subject thoroughly. Bnt meanwhile I thought that 
the observation, though unfinished, and not proved as yet, might be of some interest, 
or that what you know of the history in this point of our ditpar^ under your synonym 
of pyri (Peck) might throw some light on the habits of our very destructive pest. — 
[Eleanor A. Ormerod, St. Albans, England, January 6, 1890. 

Reply. — In regard to the paragraph in your letter of the 6th instant, referring to 
Xyleboms dispar, there is no longer any doubt that in a certain class of Scolytides, to 
which X. dispar belongs, there are no larval galleries, and that, therefore, the food of 
the larva) necessarily differs from that of those species whose larvae excavate galleries 
of their own. Besides X pyri, which is doubtless a synonym, we have qnite a num- 
ber of allied species in North America, some of them still undescribed, which agree 
in mode of living, bnt the real food-habits of the larvae have not yet been investi- 
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gftted here. In 1844 Th. Hartig had already stated that the "Ambrosia " of Sohmid- 
berger is nothing but a fungns which he called Manila Candida, and that this fongns 
constitutes exclnsiyely the food of the Xyleboras larva. Etohhoff, on the contrary, 
believes that the exuding sap, and not the fungus, is the food of the larva. If yoa 
can prove that the "Ambrosia" consists of Mycelium and animal matter, Schmid- 
berger's explanation would be partially confirmed. Can you not send us authentic 
specimens of dwpar in both sexes f—[ January 2b, 1B90.] 

Since the above was written Miss Ormerod has kindly sent us British specimens of 
XylebaruB ditpar, both males and females, and after a careful comparison with North 
American specimens of X pyri, the males of which we possess through the kindness of 
Mr. Fletcher, we can only confirm the opinion expressed by other entomologists that 
the two are specifically identical. In other words, Peck's "Pear Scolytus," described 
in 1817, is an imported species, which was brought into this country (probably first 
to Massachusetts) early in the present or late in the past century. Until quite re- 
cently only the female beetle was known in this country,* but Dr. Lintner and Mr. 
Fletcher finally succeeded in finding the male, which in shape of body and other im- 
portant characters strikingly differs from the female. 

In Europe this beetle is known as one of the few really polyphagous Scolytids, sinoe 
it not only attacks all sorts of deciduous forest trees, but also most of the cultivAted 
fruit trees and even Conifers (see Eichhoff, Europ. Borkask., p. 269). In North 
America it has hitherto been observed only in various fruit trees (apple, apricot, 
plum, pear, according to Harris), but it doubtless also infests forest trees, for little 
attention is paid by our Coleopterists tu the life habits of Scolytids, and there is dif- 
ficulty in finding in Hiu those species which feed within the trunk. 

It may now be considered a settled fact that in this and other Scolytids which 
enter the solid wood of trees, the galleries with all their ramifications are the work 
of the female parent-beetle, which deposits her eggs irregularly in these galleries. 
The larvae are not ligni vorous, but their food consists of the peculiar substance already 
alluded to above. 

Inaects from Iowa. 

I send you in the same mail with this a few insects which I can uot determine from 
the collections here. If you can, through the columns of Insect Life, give me their 
names and any further information concerning them, I shall be greatly obliged. 

Nos. 1 and 2 were reared in considerable numbers from the plum curculio, CoMtrik- 
chelus nenuphar, No. 1 being far more common. I have no a^^eoimeuB of Sigalphuseur- 
cuUonis Riley, but these seem to differ from the description of that species in the uam- 
ber of the joints of the antennse and in the position of the ocelli, at least. 

No. 3 is a parasite upon the plum gouger, Anthonomus soutellatus. In every esse 
where the work of this parasite has been noticed the larval gouger had prepared its 
place of exit from the plum pit. Otherwise the parasite could probably never escape. 
The specimen that I send was cut from a plum where it had eaten its way to the skin. 

No. 4 were reared in large numbers early in the spring from the cocoons of Orgyut 
lew308tigma. 

No. 4* are secondary parasites reared from No. 4. 

No. 5 were reared from the galls of Bhodites radicum. 

No. 6. This parasite was quite cpmmon here this summer on Meramyga amerieand* 

No. 7. Several of these flies have appeared in my breeding cages where cat- worms 
were being reared. 

No. 8. This Tachtna fly has been reared this summer from cut- worms and from the 
stalk-borer, Gortina nitela. 

* It is certainly strange that Dr. Harris, who cut quite a number of the beetles f^m 
their galleries, never found a male specimen ; at least he does not refer to any diffe^ 
ences between the specimens found by him. 
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No. 9. Jaly 5th a oornstalk was noticed to hare a nnmber of maggots burrowing 
down its center. The stalk was brought into the laboratory and twelve of these 
Dipterons reared from it. 

No. 10. A Tineid moth that I have obtained in large numbers from breeding cages 
containing cut- worms. Can it be that the larvce of this insect are parasitic upon the 
cut- worms, or do they live on clover with which the worms are fed f 

No. 11. Gail and moth. A small bush of Amorpha frutioosa was noticed early in 
the spring to have one of these galls at the tip of nearly every twig. These galla 
were brought into the laboratory and the moths began to issue May 22. 

No. 12. Three of these ^gerians were reared from a cluster of woody galls on a 
small limb of Quercua rubra. The galls were of last summer's growth and were gath- 
ered early in the spring. Aside from the moths nothing but a number of guest galU 
flies,. Inquilinay were reared. 

No. 13. Dipterons reared from maggots that were mining the leaves of the common 
" pig- weed/' Chenapodium album. 

Nos. 14 and 15. Reared abundantly from plum twigs that were covered with 
Aphides.— [C. P. Gillette, Ames, Iowa, August 2fiy 1889. 

RsPLT.^List of species referred to in Mr. Gillette's letter of August 28, 1889 : 



1 and 2. Sigalphus curculionis Fitch. 

3. Sigalphus eanadenHa Prov. 

4. Pimpla inquiHtor &9ky. 

4a. Pteramalid, probably undesoribed. 

5. Ortkopelma ocMentalU Aeihm. 

6. C<Bliniu8 meramyza Forbes. 

7. Anthrax sorobioulata (f ) Loew. 

8. TotfA/na sp. 



9. ChastopHacBnea WieA. 

10. OeleehiaBp, 

11. Wahhia amorphella Clem, and its 

gall on Amorpha frutico$a, 

12. ^0ria niootiana H. £dw. 

13. Anthamffia nexr oalopteni. 

14. 8oifmnu9 cerviealis Muls. 

15. Leucapis n. sp. ( f ). 



There is an immense amount of descriptive work yet to be done in the Pteroma- 
lidie and the Tachinidee, so that it is impossible at present to identify the majority 
of the species in these families. It is not at all probable that the little Qelechia, No. 
10, is parasitic on the cut- worms, and Mr. Gillette's later surmise is doubtless the cor- 
rect one. 

A Grasahopper Iiotter from Utah. 

I thought a few lines from the Farmers' and Gardeners' Club, of Nephi City, might 
be interesting to you. The farmers of this place have suffered considerable loss this 
year by the ravages of the grasshoppers, which came io untold millions and ate every 
green thing before them. The whole force of the people had to turn out and do their 
very best to destroy them. The best mode that we found was to dig trenches about 
3 feet deep and 2 feet wide, drive the hoppers in, put some straw on them, and then 
bum them up. It was supposed by this method that we destroyed not less than ten 
to twelve bushels each day for four or five days. After that there were enough left 
to do considerable damage to the remaining crops. Some of our farmers did not get 
as much seed as they put in the ground ; some got about half a crop. Then came the 
very hot weather. The water in our irrigating ditches was not more than one-half 
as much as we have had in years past, the cause being very little snow in the mount- 
ains. Our main dependence, therefore, for crops, agriculture, and horticulture suf- 
fered greatly, excepting in some few cases. I have not seen the like in the last 
twenty-seven years, and I am sorry to say that the farmers have come out this sea- 
son at the little end of the horn. I sent a specimen of the *' hoppers" to Prof. Law- 
rence Bruner, of the Nebraska Agricultural Experiment Station, at Lincoln. He 
wrote me that they wem of the kind that would stay by us ; as they were not the 
migratory kind we would have to fight them to death. I think that the farmers must 
have been somewhat neglectful to give them such a start. The trench that I spoke 
of extended about two miles and a half, so you can Judge of the labor that it took 
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to acootnplUh the work. The apple crop was very light in this part ; most of the 
iralt dropped to the groaod before half matared, on the average aboat one-quarter 
of a crop. Peaches and plums, however, were in abundance and of the best quality. 
I never saw finer in these valleys. • • • —[James B. Darton, Nephi City, Utah, 
November 5, 1880. 

Another Tnaaot impressed in Paper. 

I have received to-day an interesting pressed specimen of a Neuropterons insect 
with no other statement in reference to it than that it comes from you. Will you 
please give me some facts in refecence to the specimen and how it came to be so com- 
pletely pressed f The explanation of this particular example can not be the same as 
that given upon page 381 of Vol. I, Insect Life, of a species of Litkohin$ that was sent 
from the Giles Lithographic and Liberty Printing Company, for that was evidently 
caught up in the surface substance of the paper while it was being manufactured — 
CC. v. Biley, December 16, 1889, to Mr. N. O. Wilhelm, 25 Clinton Place, N. T. 

Reply. — Tour letter of December 16 is at hand. The specimen of a Neuropterons 
insect in a heavy manila paper is an interesting exhibition of the power of the 
paper machine in incorporating with the paper pulp, into the paper itself, the body, 
legs, and all except the parchment-like wings of an insect. The wings are quito 
free from the paper except at the point of union with its owner in life and are yot 
pressed to the common level. Ton see all parts of the insect can readily be seen. I 
think it was curiosity that led to this creature's untimely death. It was evidently 
facing the crushing rollers, for you see behind the long, tapering discolored band, 
evidently Arom the Juices of its body. Not only this, but meeting its death throagh 
being curious and the numerous empty egg-shells in the surface of the paper persuade 
me it was a female. — [N. O. Wilhelm, 2b Clinton Place, New York City, December 
20, 1889. 

The "Katy-did" CalL 

By careful observation of several years I have established the fact that the call of 
** Katydid " is made by the tree cricket. I have captured a nnmber of specimens, 
and bad witnesses who watched them. While making the sound the wings are held 
upright at right angles to the body, and the sound is made by moving the edges of 
the wings laterally. * * *— [LeBoy T. Weeks, Osborne, Kans., November 23, 1889, 
to Smithsonian Institution. 

I have observed for several years that the common call of <' Katydid " is made by 
the tree cricket, and that the so-called Katydid makes a continuous '' Z *' sound. 

I have called the attention of many people to the fact. I have caught specimens 
and kept them in my room. I have reported to Prof. F. H. Snow, K. 8. U., and shall 
report to-day to Harvard, Yale, and Smithsonian Institution.—* * *— [LeBoy T. 
Weeks, Osborne, Kans., November 23, 1889, to Dr. C. Hart Merriam. 

Reply.— Tour letters of the* 23d ultimo, addressed to the Smithsonian Institution 
and to the Ornithologist of the Department of Agriculture have both been referred to 
me for reply as to the portion referring to tree crickets. You have made a not un- 
natural mistake in considering that you have found that the insect which makes the 
Katydid cry is the tree cricket. Yon probably have not heard the true Katydid. The 
insect to which you refer which makes the sound not unlike that of the Katydid is 
(Eeanthua latipennis Riley. The notes of the Katydids have been carefully studied by 
several entomologists, and yon will find in my sixth Report on the Insects of Missoori, 
pages 150 to 169, a full account of my own observations, while I have treated of free 
crickets in the fifth report of the same series, page 120, and in the general index to 
the same in Bulletin 6 of the U. S. Entomological Commission, page 163.— {December 
4, 1889.1 
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Notes of the Season from MleeJBsippL 

The cotton worm (AUHa argUlacea, Hiibn.): This worm made his first appearance 
on bottom land of large plantations in the latter part of Jaly, bnt its injury was 
greatly diminished by the nse of Paris green. It never appeared on upland farms 
till Angnst, and in some localities not until September. The percentage of loss av- 
erages from 15 to 30 per cent. The late June planting tends to swell the percentage 
of injury, which was caused by severe drought during the latter part of April and 
all of May. 

The boll or com worm (Helioikii armigeraf Hiibn.) : This worm did but slight dam- 
age to the cotton crop in. this locality, but has been quite numerous on young com 
plants, eating holes in the blades, during June. 

The oom-plant louse (Apkii maidis): Observed during the summer in large groups 
on com and sorghum plants. 

The corn-root worm (Dia^ro/iea ISl^unetata) : The larva of the above injured the 
etand of com very seriously during April and May. 

The cabbage plnsia (Plutia hrasHcay Riley): Very numerous and destractive in gar- 
dens in this locality. 

The cabbage pionea (Piotioa rimoiiUUf Gnen^) : This garden pest has been very dam- 
aging to the entire cabbage family, generally feeding on the tender leaves surround- 
ing the heart. 

The cabbage-plant louse (JpkU frrMsiccv, Linn) : Found on a good many plants of 
the cabbage family in vast groups. 

White ants or wood-lice {Terme$ Jlavipetf K.): Have noticed these insects destroy- 
ing collard-stalks and turaip-roota by gradually eating out the interior. 

Proconia undata : Captured several sx»ecimens feeding on cabbage during June. 

The bean cut- worm {TeleHlla oinereola, Gnen^e): Feeding on bean-pods, doing con- 
eiderable damage to the bean crop. 

The squash- vine borer {Melittia ceto, Westw.): Quite numerous, boring the vines 
of cucumbers, squashes, and cashaws. 

The squash bug (Ana$a trisiU, De Geer): One of the most injurious insects known 
in this locality to most all cncnrbitaceous vines, especially squash and pumpkins. 

The squash borer (Endioptis niddalis, Cramer): Have noticed this worm boring 
holes into squashes, cucumbers, melons, and cashaws, feeding on the fleshy pulp, 
which generally causes rot and decay. 

The granulated cut-worm (Larva of AgroUt annexa, Treitshke) : This larva has been 
very destructive to most all garden vegetables, also very damaging to young cot- 
ton plants. 

The shagreened out- worm (Larva of AgroHs malq^ida, Gnen.): Have captured this 
larva feeding upon cabbage plants and likewise on young cotton plants. 

The May-Beetle (Laeknosiema hirUeula) : This beetle has been quite numerous and 
damaging to the foliage of several forest trees during the past summer. 

The tomato worm {Sphinx Carolina^ Linn) : Very common on tomato plants, also 
found them this season on tobacco and pepper plants.^[G. H. Kent, Roxie, Miss. 
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STEPS TOWABDS A BBVI8I0 V 07 CHAMBEBS' DTDSX, WITH H0CB8 
AIB DBSCBIFTIOVS OF HEW SEBdES. 

Bt Lord Walbingham. 

[C<m<tii««l/ro»p. 155.J 

Adela flamanBella Chamb. 
^Jaotimaemlella Wlsm. 

This species was originally described from a very bad specimen with antenne and 
palpi broken off and therefore presumably with the wing more or less worn. 

Imperfect specimens of taeUwuumUlULf female, in my own collection agree with the 
description in having no markings; except a minute whitish spot at the beginning of 
the costal cilia. The saffron head of the female is also characteristic. Qood speci- 
mens of the male (which has a black head), show three distinct spots, two costal and 
one intermediate and dorsal. 

Adala almplicieUa Wlsm. 

A nnicolorous species allied to rufimitrella Scop, and vlolella Tr. It can not be con* 
fused with any North American species, being much smaller than bella Chamb. 
A very small form apparently undistinguishable from this species occurs in Texas* 

Adala ptmctiiereUa sp. n. 

AnientuB, $ , 13"^™ long, whitish tinged with fuscous towards the base. 

Palpi, roughly clothed, hoary ; the naked apical joint slightly tinged with purple 

above. 
Head andfacey roughly clothed, hoary. 
ThoraXf greenish bronze. 
fore-wings, greenish- bronze, with a small indistinct whitish spot at the end of the cell, 

a little above the middle of the wing; cilia shading from greenish-bronze to 

greyish at their tips. 
Hind-winge, deep violet, with greenish-brown margins ; cilia as in the fore-wings. 
Underside of both pairs of wings^ violet, sprinkled outwardly with greenish-bronsy 

scales. 
Abdomen, fuscous, hoary beneath. 
Exp, al., 10«"». 
H€tb,f Los Angeles, Cal. 
Type, 9 1 ^^' Wlsm. 

I am indebted to Dr. Riley for the specimen from which this small but distinet 
species is described. 

Adela bellella Wlk. 

= degeerella Emmons (neo L.). 

Walker describes this species as closely allied to degeerella L. and I mentioned (P. 
Z. S., 1880, 78) that it differed from that species ''only in the richer coloring and 
in the darker purple hind wings. The longitudinal stripes before and beyond the 
central band, as well as the margins of the band itself, are very distinct and of » 
brilliant shot purple-blue, whereas these and the central band itself are paler in the 
European species.'* 

Specimens received from Japan are apparently undistinguishable ttom this speoiee 
as represented by Walker's type in the British Museum, but without a careful study 
of the numerous degrees of variation in the many allied Asiatic forms, of which I 
have a large number of specimens, it would be unsafe to attempt to define its geo- 
graphical range. 
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Adela flliig;nleUa Wlsm. 

This species differs from iulzella Schiff. in its smaller size, narrower fiucia, and in 
having the antenn» of the female similar to those of the male instead of heing thiok-^ 
ened to the middle. It has a single narrow fascia on a plain hronzy ground. 

Adela aeptentrlonella Wlsm. 

This species helongs to the group of which the heads of the male are hlack and of 
the female yellowish. It has much the appearance of trigrapha Z,, in the male sex 
only, but is smaller, and possesses no third transverse fascia, this being indicated 
only by a costal spot ; moreover the eyes of the male are set much wider apart than 
in triffraphat and in this respect approaches the genus Nemotoia Hb. It may be de- 
sirable to recognize this genus as occurring in North America, but I prefer to leave 
this point until the publication of a finally revised index. 

Adela purpnrea Wlk. 
=hiviell4i Z. 

This very distinct species with its broad post-median white fascia on a bronzy 
ground, followed by a less conspicuous ante-apical transverse streak, appears to 
occur only in the northernmost parts of the United States. It is abundantly distinct 
from all other species. 

Adela rldingaella Clem. 

= DUste oarru$o{fasoiella Chamb. 
= Adela sohlageri Z. 

This species is quite distinct from all European forms, from which the group of 
black scales and metallic spots at the anal angle at once separate it. It has much 
the coloration of a Qlypkipteryx, 

Adela bella Chamb. 
= chalyheU Z. 
= ioohroa Z. 

The original description ofhella Cbamb. refers to a *' dull brown purple, violaceous^ 
or golden/ species (not green) with indistinct dark-margined fascia near the apex. 
The autenn» of the female are described as having the basal half dark purple, but it 
is not recorded that they are thickened at the base with long scales. This agrees in the 
main with Zeller's description of ckalyheia, of which the antenncB are four times the 
length of the body. Zeller's type of ioohroa in Dr. Staudinger's collection agrees with 
specimens in my own collection which are not green, but purplish, and have antennae 
of the length described. I can find no difference between this and the description of 
ckdlyheiB sufficient to separate them. In my own collection are specimens of a bril- 
liant green Adela, from Louisiana, with thickened antennso in the female and with in- 
distinct transverse lines (scarcely fasci®), such as described by Chambers in his sec- 
ond notice of hella (Can. £nt., IX, 207, and XI, 125), where I think he may have had 
this undescribed species before him and not hella. It seems to require a detailed de- 
scription and a name. 

Adela aeniglnoaella sp. n. 

Antenna, male, with the basal third tinged with purplish-fuscous, the apical two- 
thirds white, length 22°*'", the basal Joint enlarged ; female, 10-11°' •o in lengthy 
with the basal half thickly clothed with deep purple scales. 

Palpi, ferruginous, much mottled with fuscous. 

Head, male and female, covered with long ferruginous scales ; face purplish-fuscous. 

Fore-vfinge, shining metallic green, deep purplish towards the apex, with a golden 
tinge along the base of the greenish-purple cilia ; on the purple apical portion of 
the wing are some ill-defined transverse streaks of metallic green, correspond- 
ing with the main color of the wing, not dark-margined nor strictly fasciaform. 
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Hind-wingi, deep greenish-pQrple ; cilia tipped with parple, bat slightly tinged with 

golden along their base, especially about their apex. 
Thorax and dbdomeUf dall greenish-fasoous. 

Po»terior legt, fasoons; tarssl Joints with four white spots on the upper side. 
Bxp, ah, 15«". 
Hah.f Louisiana (Morrison). 
Tgpetf ^9» ^M. WUwL 

This species differs from Adela hella Chamb. and its synonyms in the decidedly 
green color of the fore-wingii, in the absence of golden scales on the apical surface, 
and in the absence of transverse fasciaform markings on the apical third of the wing, 
also in the longer antenn», of which a larger portion towards the base is tinged with 
purple. 

(To he oontinued,) 



GEHEKAL HOTES. 



THB WHBAT SAW-FLY. 



Mr. W. Hagae HarringtoD, iu the Febraary, 1890, number of the 
OaDadiau Entomologist, records the collecting of Cephua pygmceuSf 
known in England as the ^^Oorn Saw-fly," by sweeping in a meadow, 
presamably near Ottawa, and also in a collection received from Mr. Van 

Duzee, collected near Buffalo, N. Y., 
on the 9th and 11th of June, 1888. 
Mr. Harrington's specimens were 
taken in 1887. 

In this note Mr. Harrington does 
not refer to Professor Comstock's 
rearing of this insect from wheat 
stalks in Ithaca, N. T., in 1888-'89, 
which we have noted in a recent 
number of Ikseot Lipb. The figure 
which we give here is taken from 
Curtis, and was originally made to 
show the similarity with the method 
of work and appearance of Phylloecm 
integer, which bores in the young 
shoots of willow, and which we 
treated in No. 1 of Vol. I of Insect 
Life. A comparison of this figure 
with the one there given will show the 
resemblance, and the republication 
of this figure of Cephua will perhaps 
assist other collectors in recognizing 
The insect figured at / is the commonest European parasite— 
Pachymerus caUsitrator. 




Pio. 00. Oephut pygnunu : a, ontlineof larvft— 
nat sixe ; 5, larva enlarged ; e, larva in wheat 
•talk— nat siae ; d, frasa ; «, adalt female ; /, 
female paraaite— enlarged (after Ciutla). 



it. 
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TASMANIAN LADYBIBDS AND THE << AHEBIOAN BLIGHT." 

In reviewiug my notes on Australian and Tasmanian insects, pub- 
lished in Vol. Ij 'So. 12, of Inseot Life, Mr. Fraser S. Crawford, in The 
Garden and Field for September, takes exceptions to my statement that 
the same cocclnellid which is so efficient in destroying Sckizaneura lani- 
gera aboat Adelaide, South Australia, was found destroying RhapaloH- 
phum on carrot in Tasmania. 

When Mr. Koebele and myself parted company in Melbourne, he to 
go to New Zealand and I to Tasmania, and later to South Australia to 
secure a supply of the Schizoneuraeatiug coccinellid, I received no 
description or specimen of the object of my journey to Adelaide, Mr. 
£oebele stating that Mr. Crawford and myself would have no difficulty 
in recognizing it. 

Of the fruitless search at Heathpool, both Mr. Crawford and my- 
self have written. After rejoining Mr. Koebele at Auckland, New Zea- 
land, on our homeward voyage, and while comparing notes on steamer, I 
understood Mr. Koebele to say that my Tasmanian species, specimens of 
which I gave him, was the same as the one I sought to secure at Heath- 
pool. On returning home and preparing the notes for Insect Life, re- 
lying on my understanding of Mr. Koebele's statement, I wrote as I did, 
and not knowing the name of the species, left it blank in the manu- 
script, and it was supplied in the office of the Division at Washington. 

On receipt of the September number of Garden and Field I took 
pains to have my specimens again determined by the same authority 
and the species was again pronounced Leis conformis Mulsant. The 
second lady beetle, mentioned as feeding on Rhopalosiphumj infesting 
carrot in Mr. Keen's garden in Kingston, Tasmania, is Cooeinella re- 
pa/nda Thunberg. Now, Kingston is a smaH hamlet, surrounded almost 
entirely by woods and hills, and Mr. Keen's garden is on the outskirts 
of the village and contains fruits of different kinds, including apples as 
well as vegetables. 

On thinking the matter over again, I remember that the 0. repanda 
were much more numerous on the infested carrot tops than L. oonfor- 
mis^ yet there were a few of the latter present. Leis canformis was also 
very abundi^nt about young bushes of some species of Eucalyptus, in- 
fested by Erioeooctis eucalyptiCr. and, after reading Mr. Crawford's notice, 
I have no doubt but that they were feeding upon this coccid and some 
of them had strayed away to Mr. Keen's garden. In reply to Mr. Craw- 
ford's objection to the use of the term ^' little," as applied to Leis canfor- 
mis, I would state that my specimens are from S°^^ to 6°*°^ in length. It 
would not be at all surprising that they were much larger than this in 
South Australia. 

In Tasmania a large number of the pupsB were observed to have 
been parasitized, and I succeeded in rearing a number of minute Hy- 
menopters from them, but on submitting these to Mr. Howard they 
were found to be secondary parasites. — [F. M. Webster. 
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FLIBS ON APPLE TWIOS IN NBW ZEALAND. 

The New Zealand Farmer for December, 1889, and January, 1890, has 
contained two articles entitled <* Flies on Apple Twigs,^ which are 
rather interesting. In the first article an acconnt is given of the occur- 
rence of certain rather large hump- backed flies found sticking upon ap- 
ple twigs which had apparently ^<died black" and were covered with a 
fungus growth. In the second article, however, the fly is determined 
by Professor Kirk as Henaps brunr^euSy and an article is quoted from Mr- 
Maskell, which states that the black fungus look on the twigs is in 
reality a mass of eggs laid by the flies. Mr. Maskell saved the eggs 
until the larva had hatched, but he was unable to keep them alive. He 
states that the larvse of none of the AcrooeridcB, to which this fly be- 
longs, are known, and he is unable to state what these larv» would 
have been in the state of nature. 

The notes are of considerable interest, especially if the determination 
should be correct, for upon looking the matter up we find that all of the 
flies of this family of which the habits are known are parasitic upon 
spiders. Acroeera scmgmnea and A. trigramma have been reared by C. 
Koch from the orange-yellow cocoons of Tegenaria agilis. Henaps mar- 
ginatus or Ogcodes paUipes was reared by Menge from OVuMowi putriSy 
the larva living in the abdomen of the spider. Astomella Undenii was 
reared by Erber, from the abdomen of Oteniza ariana. The probabil- 
ties are that the discrepancy between the two accounts arises from the 
wrong determination of the New Zealand insect. The figures are too 
poor to enable a determination. 

NOMENOLATUBB OF BLISTER BEETLES. 

At the meeting of the French Entomological Society held on November 
13, 1889 (Bull, des Secmces^ pp. ooxn-OGXiii), Dr. H. Beauregard pro- 
posed some changes in the nomenclature of certain species of Meloidse, 
on account of duplicated names. The following apply to our North 
American fauna : 

Nemognatha btcolor Walk, is changed to N. toalkeri. This change is 
superfluous as Walker's species has long been known to be a synonym 
of N. apicalis Lee. 

OanthaHs lugubris XJlke is changed to C. uUcet because the specific 
name conflicts with Epioauta lugubris King. This change would seem to 
be unnecessary so long as the genera Epioauta and Oanttiaris can be 
kept apart 

To Tetraonyx ^maoulatus Fabr. belong as synonyms T. oruciatus Gast.^ 
described from S. Domingo, and T. oubemis Ghevr., described from 
Guba.— [E. A. Schwarz. 
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PLANT IMPOETATION INTO ITALY. 

We have previously referred in the Balletins of this Division to the 
antiphyllozera laws passed at the convention of Berne, and have printed 
the regulations covering the importation of plants from America into 
countries represented in the tieaty. But as this was some time ago we 
take occasion to print a letter received by the Italian Minister at Wash- 
ington firom the Italian Department of State, which has reached the 
Secretary of Agriculture through the Italian Legation in Washington 
and the Honorable Secretary of State: 

ROMB, Deoemher 4, 1889. 

Mr. MiiasTBB : It has happened that certain Royal consnlar offioera in coantries 
which, like the United States of America, do not belong to the International Anti- 
phylloxerio Union, have iasned certificates attesting the freedom from phylloxera of 
plants sent to Italy, or merely the immunity of the countries from which the plants 
are sent. Now it is well to observe that no plants can be imported from conntries 
that have not adhered to the Antiphylloxeric Convention held at Berne, unless 
by special previous authorization from the Royal Ministry of Agriculture and Com- 
merce. 

Such authorization^in case it is granted, is always dependent upon the presentation 
of the same documents that are required for plants that are sent from one to another 
signatory State of the Swiss Conyention, and this is because it is expressly provided 
that States which did not .sign that convention can not be treated more favorably 
than those which did sign it or have subsequently adhered to it. 

At the request of the Royal Ministry of Agriculture and Commerce, I Inform yon of 
the foregoing, requesting you to give due notice thereof, and to cause such notice to 
be given to aU whom it may concern in the United States, in order that plants sent 
fri>m that country to Italy may not be refused admission on the Italian frt>niier. 

I wiU add that, in addition to the aforesaid authorization, the certificate that must 
accompany shipments of plants must be issued by the local authorities and contain 
the following declarations : 

(1) That the plants shipped are trom earth that is at least twenty meters distant 
from any vine, or that it is separated from any vine by some other obstacle that is 
cieemed sufficient to prevent the extension of the roots of such vine. 

(2) That such earth does not contain any vine. 

(3) That no vines have been deposited there. 



The RoTAL Lboation of Italy, 

WMhington, 



Damiani, 
ABBistant Secretary of State, 



TRAPS FOR THE WINTER MOTH USELESS. 

Mr. B. McLachlan, in a recent number of the Gardener's Chronicle 
{Vol. 7, p. 23), calls attention to the fact that the traps which aim at the 
•destrnction of the males of the Winter Moth (Oheimatobia brumata) will 
fail of good results, sinceenough will always escape to fertilize the wingless 
females, and that it is the latter, rather than the males, that should be 
guarded against. In this connection is noted the ^^ parthenogenesis " 
-or ^^agamegenesis" of certain of the wingless female moths, which, of 
<K)urse, would render futile the destruction of the males alone. 
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A NEW ELM INSECT. 

lu Oardeu and Forest for JaDaary.15, 1890, p. 30, Prof. J. B. Smith 
calls attention to a new elm insect {Zeuzera pyrina Fabr.) evidently im- 
ported from Europe, the moths of which for some time past have oc- 
curred in increasing numbers every year in the city of Newark, N. J., 
particularly about electric lights in the neighborhood of elm trees. Ex- 
amination failed to show any of the larvse in the trunks or roots of the 
elm trees. Recently, however, numbers of the larvae were found in the 
small twigs of a felled tree and the pupte in burrows in the larger 
branches. The terminal twigs of mauy of the trees at Newark are re- 
ported to be dying as a result, it is supposed, of the attacks of this in- 
sect. Recognizable figures of the moths and larvae are reproduced 
from drawings by Mr. John Angelmann. The adult insect is a large 
white moth with blue-black spots, known to English collectors as the 
leopard moth. 

SOOT AS A BEMEBT FOB WOOLY APPLE-LOTJSE. 

The New Zealand Farmer for December, 1889, p. 524, refers to the use 
of coal soot to destroy the root form of the '* American blight" (Schizo- 
neura lanigera). The soot is buried 6 or 7 inches below the sur- 
face of the affected tree and is said to give very satisfactory results. 
The use of soot is in the same line as the old remedy of wood ashes 
which will be found to be equally satisfactory. The alleged efficacy of 
the soot against all other insect pests of the apple is as is pointed oat 
more than doubtful. 

HETAMOBPHOSES OF FLEAS. 

Mr. W. J. Simmons read before the Microscopical Society of Galcatta^ 
March 5, 1888, an interesting paper on ^'The Metamorphoses of the Dog- 
flea," which has since appeared in the American Monthly Microscopical 
Journal, vol. 9, pp. 227-230. He presents some novel phases of flea 
life, well calculated to excite one's interest in these quite generally 
anathematized insects. It is stated that there are twenty-five different 
species of fleas ; the dog, cat, fowl, marten, rat, squirrel, hedgehog, mole^ 
pigeon and bat each having its own species, while it is a curious fact 
that there are also vegetarian species, two of which are mentioned. 
One of these latter lives in brushwood, while the other is a lover of 
mushrooms. Besides these, the flea which attacks man has not been 
mentioned, to which must be added the jigger of tropical America, this 
being also a true flea. Mr. Simmons makes a considerable point of the 
order of length of the tarsal joints in the classification of fleas. 

Following his notes on the transformations of the dog-flea we find: 
Eggs were deposited early in the morning of October 17, 1886. These 
were put in a glass and covered with a pane of the same material. On 
the morning of October 19, about fifty hours after deposition, most of 
the nits had hatched out, but a few took twenty-four hours or so longer. 
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The majority, therefore, required only a little more than two days as 
their period of incabation. The larvsa were white, eyeless, cylindrical, 
active grabs ; their bodies, exclasi ve of the head, with thirteen segments. 
These segments are beset with long hairs, the terminal segment ending 
in two carved spines, which probably aid the larva in locomotion. They 
were sapplied with no food except blood-pellets (the sapposed excreta 
of the adalt flea) that had been left with the nits, etc., on a cloth by a 
sleeping dog. They were snspected, however, of cannibalism, as their 
nambers thinned with no other apparent caase. On October 25, the 
seventh day after leaving the eggcases, the surviving individaals were 
foand curling np and otherwise acting as though about to pupate. 
Upon noticing this they were supplied with a fragment of ^^puttoo," 
into which, though eyeless, the larvsB quickly swarmed, and there spun 
little white silken cocoons. November 2, most of them quitted their 
cocoons as perfect active fleas. They were, therefore, in the eggs for 
something over two days, as larvae for six days, and pup® for eight 
days, attaining their adult state on the seventeenth day after the depo- 
sition of the eggs. This is a much shorter period than given by older 
writers — Westwood, followed by Packard — who affirm that fleas are 
larv» for twelve and pupsB for eleven to sixteen days. However, this 
may in part be due to the warmer climate of India, where the observa- 
tions just detailed were made. 



THE ENTOMOLOGICAL SOCIETY OP WASHINGTON. 

January 9, 1890. — ^The ananal meeting of the Society was held and the foUowing 
officers were elected for the ensaing year : 

President, George Marx ; Vice-Presidents, C. V. Riley and L. O. Howard ; Record- 
ing Secretary, C. L. Marlatt ; Corresponding Secretary, Tyler Townsend; Treasurer, 
B. P. Mann ; Ezecative Committee, B. A. Sohwarz, Otto Heidemann, W. H. Fox. 

Mr. W. H. Wenzel, of Philadelphia, was elected a corresponding memher. 

The retiring president, Mr. E. A. Sohwarz, then delivered an address upon < 'North 
American entomological pnhlications," after which remarks were made npon the 
address by Messrs. Howard, Riley and Smith. 

Mr. Riley expressed the opinion that the recognition of scientific matter, whether 
descriptive or otherwise, in weekly or monthly periodicals would always depend upon 
the character of the author of the work and of the periodical ; that synonymy should 
not be affected by the publication of descriptions in newspapers or periodicals which 
did not have a natural history character, or which did not maintain a regular natural 
history department. 

Mr. J. B. Smith was of the opinion that publications to be recognized in literature 
should be in accessible journals, or in other words, in works which were put on sale, 
so that copies could be obtained without favor. 

The thanks of the Society were voted to Mr. Schwarz for his address. 

B. PicKMAN Mann, 
AcUng Recording Secretary. 

February 6, 1890. — ^Mr. Schwarz presented a list of the blind or nearly eyeless Coleo- 
ptera, hitherto found in the United States, exhibiting in that connection a very full 
collection of the blind species. The list of the cave-inhabiting species is the same as 
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pablished by Dr. Packard ; bnt in that of the non-oavernicoloas species, several ad- 
ditions are made and their geographical distribution gi veu. As a preface Mr. Schwarz 
made some general remarks on blind insects and more especially on their mode of 
Hying. 

In the remarks on this paper by Messrs. Riley, Howard, and Schwarz, eyeless in- 
sects of yarions orders were discnssed, together with the presence or absence of eyes 
in the different stages of particular insects. 

Mr. Riley made some remarks on the larva of Platypsyllns. The discrepancy in 
size between the larva hirherto described and the mature insect had led him to bos- 
pect that the last larval stage as well as the pupa remained to be discovered. 

A specimen recently received by him and desciibed and figured {Entomologica 
Amerioana for February 1890, pp. '^-90) as the <* Ultimate Larva," is in general ap- 
pearance strikingly Mallophagous and a few points may be mentioned as not suffi- 
ciently emphasized in the published description. Tbe arrangement of setous hairs 
on the venter recalled that in the adult, while the raised dorsal points, though un- 
armed, foreshadowed somewhat the setous points on the dorsal abdominal joints of 
the adult. Remnants of the anal ceroi of the earlier larval stages are noticeable in 
the two slight swellings on penultimate joint, each surrounded by a series of short 
spinous hairs. The spiracles are small and lateral, but may be detected with diffi- 
culty at the inner angle in the notch between the abdominal joints. The protho- 
racic spiracle has not been detected. 

He had, in the paper already alluded to, raised a parenthetical question as to this 
being the final form of the Platypsyllns larva, but the position and character of the 
mouth parts, and particularly the single-jointed tarsi exclude it from the Mallophaga, 
v^hile its general characteristics, though departing in so many respects f^m tbe 
•earlier larva, have caused him to refer it to Platypsyllns. The principal feature 
that would shake one's faith in this reference is the presence of ocelli, since none oc- 
•cur in the earlier larva nor in the imago, and while snch a feature is abnormal under 
the circumstances, it is no more so than many of the other features of Platypsyllns. 

In the discussion, Mr. Schwarz held that if not the ultimate larva of Platypsylla , 
it is certainly Coleopterous and can not be referred to the Mallophaga. 

In the Coleoptera, the Staphylinid genus Amhlyopinu$ is known to be parasitic oi 
terrestrial rodents, two species having been found in the fur of mice and rats . 
Bouth America and Tasmania. We might reasonably expect to find this genus in 
North America under similar circumstances, but a glance at Prof. Riley's larva shows 
that it cannot possibly belong to Amhlyopinm nor to any other genus of Staphylinids. 

Dr. Marx discussed a new family of spiders, the species of which are found abund- 
antly in the spring. These spiders come near the family Dictgnida^ and belong to the 
f^enera Neophanes Skud Frodalia. Dr. Marx mentioned also a new remarkable spider, 
peculiar among other things in having but two spinnerets— a feature which occurs 
in but three other known genera. These genera differ from all other spiders, and are 
•only related to each other in the number of spinnerets. 

Considerable discussion followed relating to the advisability of erecting new fami- 
lies for odd species. The conclusion reached was that generally it would be better to 
give such species sub-family importance in the nearest related existing family. 

Mr. Linell gave some personal observations showing that MegaptnikeB limJltali* Ubst 
and M. granulosus Melsh. were the same species. He had found these two beetles is 
ooitUf and as only males of Umbalis and females of granulosus had been previously 
known, the identity of the two species was folly shown. M» limhaUs being first 
described, holds. 

C.L. Marlatt, 

Beoording Seoretarg. 
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SPECIAL VOTES. 

On the oomponnd Eyes of Arthropods.— Studies from th^ Biological 
Laboratory of Johus Hopkins University, Vol. lY, No. 6, contains a pa- 
per ** On the Morphology of the Oomponnd Eyes of Arthropods ^ by 
Mr. Sho Watase, which is of interest owing to its bearing on the origin 
of the oomponnd eyes of insects. 

The principal snbject of the paper is the eye of IAmiulM%^ bnt types of 
the three great gronps of Arthropods — ^Insects, Omstacea, and Arach- 
nids — ^were stndied, and the results are included in the generalizations 
at the close of the paper. 

The primitive type of the (mma%%Ai%m^ or visual nnit^ is traced into 
a simple open ectodermic pit from which he believes the compound eyes 
of Arthropods to have developed by a vegetative repetition of similar 
structures, not unlike what is supposed to have taken place in the for- 
mation of certain compound organs in other animals, such as the kidney 
in vertebrates, or the respiratory organs in Lamellibranchs. 

Taking the number of facets as given by Lubbock, the compound eye 
of the house-fly (JfiMca) would represent about 4,000 invaginations of 
the skin, and of the dragon-fly (JSsohna) about 20,000, while an ocellus 
would represent a single pit. 

In an appendix the compound eye of the star-fish is briefly considered 
and is found to be morphologically strikingly similar to that of an Ar- 
thropod. Six lithographic plates accompany the paper and admirably 
illustrate the author's studies. 



More Ohio Notes — ^^A Season's Work among the Enemies of the Hor- 
ticulturist," is the title of a paper by Olarence M. Weed, read December 
11, 1889, before the Ohio State Horticultural Society and recently issued 
in pamphlet form by the author. It treats of both insect and fungus 
pests and urges the advantage of combining insecticide and fungicide 
preparations for the simultaneous treatment of both pests whenever 
possible. The entomological portion of the paper comprises matter for 
the most part previously published in the bulletins of the Ohio Experi- 

293 
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meDt Station and inclades brief accounts of the Striped Oaoamber- 
beetle, the Oherry Tree-slag, a new Strawberry-root Plant-loase {Aphis 
farberi)j described in the August-December, 1889, No. of Psyche, and of 
the <* Bhubarb Snout-beetle" {Lixus oancatms), whose habits are stated 
(and also in Bulletin Ohio Agricultural Experiment Station, Vol. II, 
"So. 1, second series, No. 8, p. 163), to be for the first time recorded. 

In 1872 we studied the habits and reared from the larva found in the 
dtems of Chenopodium hybridum, the western representative of this 
species, Lixus maeer, while Mr. Webster bred it later from the stems of 
Helianthns. We briefly recorded these habits and the gall-making 
habit of Lixus parous from California at the December, 1885, meeting 
of the Washington Entomological Society (Proc Ent Soc. Wash., I, 
No. 2, 1888, p. 33). That L. ixmoavus injures rhubarb in other parts of 
the country as it does in Ohio and Michigan, was recorded many years 
ago by Glover, and has been independently observed by Mr. J. G. Bar- 
low and Mr. Wm. B. Alwood. We hope soon to bring our notes on 
the subject together. 



Aquatic InMcto of th« BOsslMippi Bottoms.— We have recently received 
from Prof. S. A. Forbes, Director of the Illiuois State Laboratory of 
Natural History, a paper by H. Garman, entitled ^^ A Preliminary Re- 
port on the Animals of the Waters of the Mississippi Bottoms, near 
Quincy, Illinois.'^ 

The report is based on studies and collections made in the summer 
of 1888, by the State Laboratory of Natural History, the work being 
aided and facilitated by the Illinois Fish Oommission. 

After a general description of the peculiar character of the streams 
and lakes in the locality covered by the investigation, there follows a 
discussion of the genera and species of the animal life studied, includ- 
ing both the higher forms — mammals, birds, fishes, etc. — and the inver- 
tebrates. Among the latter, the Insecta are chiefly considered, and this 
portion of the work will be of most interest to readers of Insbot Life. 

The aquatic insects are studied particularly in their relation to fish 
culture, and those species which are especially important in this con- 
nection are chiefly dwelt upon. 

Considerable additions are made to our knowledge of food habits in 
certain cases, and references are given to the published descriptions and 
accounts of many of the species. Data of importance to the practical 
ichthyologist are thus brought together. 

Insects belonging to the following orders are considered: Diptera, 
Coleoptera, Tricboptera, Keuroptera, Hemiptera, EphemeridsB, Plecop- 
tera and Odonata. A single Arachnid is given as occurring near or in 
the water {Tetragnatha grallator Hentz.), and a pale water mite {Arre- 
nurus sp.), waa frequently taken on the lakes and is believed to be a ri yer 
species. 
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Liie-hiatorles of some Kansas Moths.— Transactions of the Kansas Acad- 
emy of Science, Vol. XI, 1887-'88, which we have recently received, con- 
tains a paper by Mr. 0. L. Marlatt, entitled ^^ Notes on the early stages 
of three Moths." The species discussed are Nevica Mdentata Walker^ 
Anisota stigma Fabr., and CdUimarpha suffuaa Smith. The life-histories 
of these moths are qaite folly given, together with illastrations of the 
several stages of each. The species first mentioned breeds on the Elm^ 
the second, as is well known, on the Oak, and the last on Ash. 



International Meetings to consider Viticnltore and Fongos Diseases.— An 
International Exposition of apparatus and products for the treatment 
against mildew, was held at Bome, from the 23d to the 27th of March^ 
1890, under the auspices of the Italian CBnophile Olub. At the same 
time an International Yiticnltural Beunion was held, at which various 
subjects relating tofiingus diseases of the vine, investigations on and 
remedies for the same, were discussed. 



THE BOSB CHAFES. 

(Maerodaetjflua subspinosuSf Fabr.) 
By C. v. RiLBT. 




no. Bl,^Maerodactglut tubipinotut: a^ female; 6, anterior part of male to sliow the proeteinal 
metaooxal prooeat; e, pygidiam of male ; d, abdomen of male; «, tip of hind tiUa of female ; /, ditto 
of male ; g, ftont tibia of mftle--all enlarged (original). 

PAST HISTOBY. 

Few insects are more often referred to in our horticultural literature 
than this. The accounts have almost invariably referred to the rav- 
ages of the mature beetle, and few persons are fiamiliar with the species 
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iu its larval state. In fact, a fall life-history with a description of the 
larva is yet needed, and as we reared it to the ima^ and made a study of 
it in the field in 1882 and 1883, and as the beetle attracted more than 
Qsaal attention the past year we have deemed it advisable at this time 
to pablish the following account. 

A native North American insect, there is every reason to believe that 
this Bose chafer, or Rose bug, as it is more generally called, has in- 
creased in number with the progress of horticulture, for the perfect 
beetle evidently shows a preference for the blossoms and sweeter and 
more tender fruit of our cultivated plants as compared with those of 
wild plants. Another reason may be found in the increased area of 
pasture and meadow lands which form the natural breeding grounds of 
the species. The first published account of this insect seems to be that 
given by Dr. Harris in his ^^ Minutes toward a history of some Ameri- 
can species of Melolonthse particularly injurious to vegetation" (Mass. 
Agric. Beportand Journal, X, 1827, pp. 1-12), reported in K E; Farmer, 
1827 (vol. 6, p. 18, tL). In this account Dr. Harris says that at the 
time the bugs were first noticed they were confined to the roses, but 
within forty years they had prodigiously increased in number and had 
become very injurious to various plants. From this it would appear 
that as far back as the last century the insect was known as injurious. 




Fio. fS2.'~Maerodaetyl%u tubipinonu: a, fall-growii larra from the side; b, head of larra from the 
ttont ; e, left mandible of larva frt>m Ueneath ; d, left maxilla of larva from above ; «, last ventral seg- 
ment of larva; /, papa from bpneath ; g, tip of last doraal abdominal sefcment of papa ; h, last sexmeni 
of papa flrom the side— all enlarged (oriji^inal). 



NATURAL HISTORY. 

According to Harris the female beetle lays her eggs to the number of 
about thirty, about the middle of July, at a depth of from 1 to 2 inches 
beneath the surface of the ground. He does not state the favorite 
place for ovipositiou, but in our experience the larvsB are especially 
abundant in low, open meadow land or in cultivated fields, particularly 
where the soil is light and sandy. Harris states that the eggs hatch 
in about twenty days, and, while the period will vary with the tempera- 
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tare, the larva is foand fally grown daring the aatamn months. With 
the approach of cold weather it works deeper into the ground, bat in 
the spring will frequently be found near the surface or under stones 
and other similar objects, where it forms a sort of cell in which to pu- 
pate. In confinement the pupa state has lasted from two to four weeks. 
The perfect beetle issues in the New England States about the second 
week of June, while in the latitude of Washington it is seen about two 
weeks earlier. It appears suddenly in great numbers, as has often 
been observed and commented upon, but this is in conformity with the 
habits of other Lamellicorn beetles, e. g.^ our common May-beetles (JDocA- 
no9tema\ aud this habit is still more marked in certain species of 
Hoplia and Serica. It remains active a little over a month, and then 
soon disapi>ears. The species produces, therefore, but one annual gen- 
eration, the time of the appearing of the beetle in greatest abundance, 
being coincident with the flowering of the grape-vine. 

aEOGBAPHIOAL DISTBIBUTION. 

The species is recorded by Dr. Horn (Trans. Amer. Ent Soc., 1876) as 
occurring from Yirginia to Oolorado and northward. It is thus not 
represented in the extreme South and West of the Bocky Mountains. 
Northward it extends into Maine, and Canada, and Minnesota. It is 
certainly absent, or at least very scarce in western Kansas, though com- 
mon and destructive in the eastern and more wooded portions of the 
State. 

Professor Osborn finds the beetle not particularly destructive in 
Iowa, and our experience shows that as a rule it is less destructive in 
the Mississippi Valley than in the East. There are, however, numerous 
specimens marked '^ Texas " in the collection of the late Mr. Belfrage. 
Even in the Eastern States the insect is, in certain more or less re- 
stricted areas, rare or absent for reasons which are more or less obscure, 
but which find readiest explanation in the fact that certain moist and 
open areas or bottom lands, especially of a sandy character, are the 
preferred breeding places. Thus Dr. Fitch (2d Hep., p. 247) states that 
in the vicinity of his residence in New York State he took only 
occasionally a specimen during twenty -five years, and Dr. Lintner men- 
tions (1st New York Bep., pp. 230, 231) a similar case of local exemp- 
tion. Harris states that M. 9%ib8pino9U8^ although common in the vicin- 
ity of Boston, is, or was a few years ago, unknown in the northern and 
western parts of Massachusetts, in New Hampshire, and in Maine. 
Since the species is now common in parts of New Hampshire and very 
generally over the whole of the State of Massachusetts, it would appear 
that the species has of late years extended its range. 

In the Gulf States it is replaced by a closely allied species, M. angus- 
tatus Beau v., which has not yet proved to be injurious and is in all 
probability less abundant. A third species, M. uniformis Horn, occurs 
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in the extreme sooth west of the coantry and of this we received in July, 
1889, specimens from Judge J. F. Wielandy, of Springer, N. Mex., with 
the statement that they were injuring apples. 

FOOD PLANTS AND BAYAaES. 

The food of the larva consists of the root« of grasses and probably 
also of other low plants. Whether it also feeds on the rootlets of trees 
and shmbs has not been definitely ascertained, although the larvse have 
been found quite numerously around the bases of oak trees near Wash- 
ington, both by Mr. Koebele and Mr. Schwarz. We found them quite 
numerous in the sandy low lands of the Merrimac Valley, Sew Hamp- 
shire, on cultivated ground, where they must have fed on the roots of 
various weeds or on those of meadow grass and cultivated rye and 
maize. It is probable, however, that they occur yet more numerously in 
unplowed pasture and meadow land than in cultivated fields. 

One peculiarity in the food habits of the larva still remains to be 
mentioned here, viz, that referred to in our rei>ort as U. S. Entomologist 
for the year 1883 (p. 174): While searching for locust eggs in the in- 
fested fields at Boscawen, N. H., we repeatedly found the larva of this 
Macrodactylus feeding on the egg-pods of Oaloptenwi atlanis. This is 
certainly a remarkable and exceptional food habit in a plant-feeding 
larva, but it is paralleled in the common White grub (larva of Laehnos- 
temafusea) which we have shown in the first report of the U. 8. Bntomo- 
logical Commission (p. 305) to have a similar habit The habit is doubt- 
less developed only when the locust eggs are thickly laid in the ground. 

The beetle has a partiality for flowers, but also feeds upon leaves 
of various trees and bushes and attacks certain fruits. It has a 
predilection for the flowers of roses, wild as well as cultivated,* and, 
in the experience of many observers, prefers white roses to red ones. 
Another favorite food is the blossom of the grape-vine, with a decided 
preference for that of the Olinton. This last fact was first pointed 
out by Walsh in his first report on the Insects of Illinois (p. 24), and 
has been confirmed by many other observers and by our own observa- 
tions. Dr. Lintner, in his first New York Entomological Beport (p. 
229), contradicts this experience, whicb only goes to show how the 
habits of the same species will di£fer in different sections of the coun- 
try. Flowers of raspberries and blackberries do not escape its rav- 
ages. Mr. E. H. Miller states in the American Agriculturist (see 
Amer. Nat., v. 17, 1883, p. 1291), that the flowers of Dewtzia scabra 
are even preferred by the beetle to the grape-vine. The blossoms of 
the various species of Spircea are often crowded with the beetlea 
and the same may be said of the blossoms of Sumach, the common 
Ox-eye Daisy, Magnolia glauca^ Mock Orange, and some other plants. 
This list could be greatly extended, but we close it with the state- 

* The Cinnamon rose, Rosa emnamoiiioa, is said to enjoy immnnity. 
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ment that the beetles also devoar the blossoms of Pyrethrum einerarim- 
folium. 

The foliage of most, if not all, of oar cultivated frait trees and 
especially Apple, Pear, Peach, Oherry, and Plnm at times safifer 
greatly, the two last-named trees being apparently more attractive 
than the others. The foliage of caltivated grape-vines is almost as 
eagerly devoured as the blossoms, and the leaves of Oak, Alder, and 
other forest trees also serve as food. Of low-growing plants the beetles 
cat the leaves of strawberries, rhnbarb, and of nearly all garden veg- 
etables, as also of sweet potato, com, wheat, grass, and many wild 
plants. 

Not satislied with this amount of damage, the beetles attack the firuit 
of peaches, cherries, apples, and grapes when just forming. 

Among ornamental plants (.he Bose is the greatest sufferer. Har- 
ris states that the beetle was first noticed on the Bose (hence its popular 
name), and that it afterward acquired the habit of feeding on grape- 
vines and fruit trees. 

In 1887 a statement went through the daily press and agricultural 
journals (apparently originating in the Philadelphia Press from a com- 
munication by £. Williams) that the beetle was poisonous. It is said 
that a lady who smashed some in her hands had these badly swollen 
up, and further, that chickens fed with the beetles all died. There is, 
however, nothing to justify the assumption that the beetle is really poi- 
sonous, and if the above reports be true, the affliction was no doubt due 
to mechanical irritation caused by the long and sharp claws and the 
spines of the beetle. 

NATTJBAL OHBOKS. 

As with other insects, there are fluctuations in the numerical abun- 
dance of the Bose Chafer; but so fiftr as we yet know they seem to be 
caused by meteorological conditions, for the species has few natural 
checks, and no true parasites ; while but few enemies of its own Glass 
have been observed. Harris says (Treatise, etc., p. 39) : 

Oor inaeoVeatin^ birds andonbtedly devoiir many of these insects. Bose bogs are 
also eaten greedily by domesticated fowls ; and when they become exhausted and fall 
to the gronnd, or when they are aboat to lay their eggs, they are destroyed by moles, 
insects, and other animals, which lie in wait to seise them. Dr. Green informs me 
that a species of Dragon-fly, or devil's needle, devonrs them. 

Toads have been observed to swallow the beetles (see Mirror and 
Farmer, v. 35, July 26, 1883), and it may be inferred that the larv» are 
eaten by various ground beetles. While at Boscawen-, N. H., in the 
fall of 1882, we found in the ground in company with the Macrodacty- 
lus larvsB a number of an undetermined Blaterid larva. Upon placing 
both kinds in a tin box filled with earth it was found upon our return 
to Washington that the Elaterid larv» had killed and devoured most 
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of those of the Macrodactylas. Since many Elaterid larvsB are either 
entirely or essentially carnivoroos, that observed at Boscawen may 
thns prove to be one of the natural enemies of the Macrodactylas. 

BBMBDIES* 

It has been assumed by most writers that we can not snccessfnlly at- 
tack the Bose Chafer in any of its earlier states. To search for the eggs 
in the ground would be impracticable. It does not, however, follow be- 
cause of the poor success that has generally resulted from attempts to 
destroy similar larvse that they can not be successfully destroyed. In the 
case of the common European Oock-chafer (larva of Melolontha vulgaris 
and hippocastani) and of our own White Grub {Laushnostemafusea) the 
methods adopted have consisted in plowing and hand-picking. The ex 
periments made, however, on a similar larva with the kerosene-soap 
emulsion, as narrated in Ikseot Life (Vol. I, p. 48) clearly show that we 
have in this insecticide a means of successfully destroying the bulk of 
the larvaB of the Bose Bug wherever they are known to be sufElciently 
abundant to justify such treatment A thorough investigation should 
be made in the direction of ascertaining the preferred breeding grounds 
of the species, and it were rash to say here that we have no effectual 
mode of preventing the insect, nothwithstanding the disfavor in which 
this mode of warfare has been held in the past. 

It is evident, however, that for the present we should concentrate 
our efforts on the destruction of the beetles especially when they first 
issue from the ground and congregate in the garden on our roses, grape- 
vines, and fruit trees. A brief statement of the various methods that 
may be employed for this purpose may prove advantageous. Hand- 
picking and killing the beetles either by crushing them or throwing 
them into hot water, or water having a scum of kerosene upon it, has 
proved useful and satisfactory in a limited way, as also the shaking 
and knocking down of the beetles into pans or upon sheets saturated 
or smeared with coal oil. These measures are best carried out and 
most satisfactorily in the early morning hours and toward evening, as 
the beetles are then more sluggish and not so quick to take wing as they 
are during the heat of the day. White roses, Spirseas, or Deutsias, 
planted on a place, will attract great numbers of the beetles, and 
thus not only facilitate the destruction of these last, but act as a kind 
of protection to other plants. 

As to other topical applications intended to destroy the beetles, 
whether directly or by poison taken with the food, the experience with 
the arsenites is that they are of little avail, and the experience with 
other materials, like hellebore and pyrethrum, has been so conflicting, 
that we can not consider either of them reliable or satisfactory. Pyre- 
thrum would seem to have given on the whole the most satisfactory re- 
sults, and the following experience of Mr. £. S. Oarman, editor of the 
Rural New Yorlcer^ would certainly show that it may be used advanta- 
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geonsly. It is given in substance from the Rural New Yorker of Jaly 
7,1888: 

The roee-bags appeared saddealy on the Rural Groands in saoh ewarms that their 
appearance was hardly known until they had half destroyed the grape blossoms. On 
the morning of the 20th (June, presumably) two hours were spent in spraying rose- 
bushes, grape*Yines, and a Magnolia maon^Kylla about VZ feet high, with Buhach 
water. The bugs were devouring this latter by hundreds. In fifteen minutes after 
spraying, thousands of the bugs were found wriggling upon tbe ground while the tree 
was Yirtually cleared of them. Twenty or more of those on the grass were placed 
in a tomatooan and covered with a gauze so as to confine them without excluding 
air. These soon became paralyzed, and in the evening were apparently dead. Those 
on the grass crawled about in an aimless way. Towards evening some were found 
apparently dead. The others had disappeared. Here and there a bug was found on the 
leaves of the tree. The grape-vines and rose-bushes were also nearly free of the pest 
during the rest of the day. The next day thousands of rose-bugs were again upon 
the roses and grape-vines, though few could be seen on the magnolia. All were again 
sprayed with the same effect as that above recorded, and further spraying has not 
since been deemed necessary. 

Ool. A. W. Pearson, of New Jersey, states that the << eaa celeste ^ 
(solution of sulphate of copper with ammonia) is not only the best remedy 
for mildew, bat also at the same time an effective poison to the Macro- 
dactylns. 

The trouble with all these remedies is that the beetles daring their 
brief season continue to issue from the ground and to congregate upon 
their favored plants in such numbers, under favorable circumstances, 
that however fatal an application may be it has to be continued, and 
the most persistent may justly become discouraged in a fight with these 
beetles when they are abnormally abundant and swarm to the extent 
we have known them. 

As early as 1829 Dr. B. Green, as quoted by Harris, urged as a pre- 
ventive measure the covering of the grape-vines with millinet, but, 
however valuable such a method may be for choice vines in limited 
nambers, it would evidently be too costly for large vineyards or for 
larger fruit-trees. 

Another protective measure (first suggested in the Rural New Yorker 
May 19, 1883) is to dust the plants with airslaked lime or gypsum, 
and Prof. C. M. Weed has suggested as an Improvement upon it (7th 
Ann. Bept. Ohio Agr. Exp. St., 1888, p. 151) a liberal spraying of 
lime water, from one-half to one peck of lime to a barrel of water. Mr. 
E. A. Dunbar, of Ashtabula, Ohio, who tried this '* whitewashing" of 
his grape-vines and peach trees, reports most satisfactory results. 

Many other means that have been tried against this pest are not 
worthy of serious consideration. Such are the spraying of decoctions 
of various plants with a view of rendering the leaves unpalatable ; 
methods of hastening the blossoming of grape-vines or other plants by 
artificial means. These and others that have been urged, even where 
effective, are hardly likely to be generally employed; and in this case, 
as with many other insects, success will only follow diligence in the 
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combined application of the insecticides that have been found effect- 
ive, and |he persistent shaking on to sheets or stretchers saturated with 
coal-oil. 



AHEW OBOTS AVD TWO HEW SPECIES OF AVSTRAUAV LAMSUI- 

COBES. 

By Dr. David Shabp, WllmingUm, England, 

The Lamellicom sent to me by Professor Riley for determination 
proves to belong to a genus hitherto undefined and is described below, 
together with another allied species from Adelaide. 

Anodontonyx, nov. gen. 

Inter /genera Haplonyoham et Heteionyoem looandam. Labium planam. Palpi 
labialee articolo ultimo dilatato, oonioo, subtus convex! uaoulo. MaxiUae quinque- 
dentat», palpis simplicibus, articulo ultimo quam penultimo dnplo longiore. La- 
brum sat crassum, angulis parnm piominalis. Antennie breylBsimSy S-articulate^ 
claya perbievi, tri-articulata. Tani elongati, unguiculis simplioibua. 

The species of this genus will be readily distinguished by the dilatated 
joint of the labial taken in conjunction with the simple claws of the feet 
and the remarkably small club of the antennae. The maxillae looked at 
externally appear to be only three-toothed, but there are two other 
nearly equally large teeth concealed behind the external teeth. 

Although allied in many respects to Scitala, I think it would increase 
the confusion prevalent in collections if Anodontonyx were merged in 
that genus. Scitala hbs a longer dub to the antennae, the male feet 
not elongated, and in most of the species of the genus the labial palpi 
have a slender terminal joint ; the base of the thorax is sinuate on each 
side and the hind angles are well marked. 

Anodontonyx is probably numerous in species in Australia, as I have 
five or six others belonging to it in my collection, for none of which can 
I find names. They are all small and qdite unattractive insects, and 
are apparently of retiring habits, as the specimens obtained are very 
few in number. 

Anodontonyz vlgUana, n. sp. 

Pallide ferrugineus, crebie punotatus; oorpore subtusfere nudo, ad latera paroe 
setoso; elytris inter pnnotaturam lineis elongatis parum couBpiouis. Long., d-lO"". 

Head closely and coarsely punctured, clypeal suture very distinct, 
margin of clypeus strongly reflexed. Thorax short, moderately, 
coarsely, and closely punctured; hind angles rounded. Scutellam 
sparingly punctured. Elytra rather sparingly punctured, each with 
four longitudinal linear smooth spaces extending nearly the whole 
length, and with a broader space near the suture which, however, is not 
free from punctures. Pygidium rather coarsely punctate. Prostemam 
behind the coxae armed with a prominent acute lamina. Upper spar 
of hind tibia elongate, as long as the basal joint of the tarsus. 

Australia; Koebele. 
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No sexaal differences are to be seen among the six specimens broaght 
to America by Mr. Koebele, and they are probably all females. 

Anodontonyz harti, n. sp. 

OblongQfl, ferraginens, vel pioeas, conyexns, orebre fortiter punctatas ; peotoie 
Qtrinqae parum hinato; elytria ad latera loagais setosis, ioter panotataram lineis 
elongatis oonspiouU. Long., 12-13°^™. 

Mas : tanis omnibus elongatis. 

This is not very differeut in color and panctaation from A. vigilansj 
bat is distingaished by some important stmctaral characters. The form 
is more oblong and elongate. The clypens is roanded in front, and its 
margin is very strongly elevated. The sides and hind angles of the 
thorax are much roanded. The pygidiam is somewhat obsoletely panct- 
ared at the base, smooth towards the apex. There is only a single 
carina on the prostemnm behind the cox». The male has the hind 
tarsi 5} millimeters long, whereas in the female they are only 3^. In 
this latter sex the anterior tibise are remarkably broad, the three teeth 
on it also very broad. 

This interesting insect was discovered by the late Mr. Hart daring 
his stay at Adelaide in 1886. Althoagh at that locality only for a 
short time, and when he was in very weak health, he formed a most 
interesting collection of Ooleoptera. The specimens of A. harti de- 
scribed above were given to me by his friend, Mr. W. B. Jeffrey, of 
Ashford, Kent. 

AH IHTEEESTIVO TIVEID. 

(Meme8ta w^lanella n. sp.) 
By Mart £. Murtfbldt, Kirkwood, Mo, 




FiQ. 9lL--M€iutAa tiMlaiMOa; a, larval mine; &, pnpa case, with larval mine out ont (original). 

The Tineid genus Menestay to which Professor Biley haa kindly re- 
ferred this species for me, was erected by Dr. Clemens for the reception 
of a particalarly aberrant Ghelechiid, which he described from a single 
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captared specimen and named Menesta tortrioella. The only other spe- 
cies of this genns of which there is any record w a captared nniqae, 
obtained by Lord Walsingham from Texas, and described in his lord- 
ship's notes on North American TineidcB^ in the Proceedings of the Loo- 
don Zoological Society for 1881. This is a small species with dull 
shaded red fore wings, each of which is ornamented with a minate dis- 
coidal ocellos. The hind wings are dark gray.* In all his collecting, 
personally and by his assistants, Mr. Y. T. Chambers, whose studies of 
American Tineidse were so extensive, seems never to have met with a 
species that he could satisfactorily relegate to this genns. 

The larval habits of neither of the described species have been ob- 
served, bat perhaps those of the one which I now propose to character- 
ize may indicate some of their pecnliarities. 

Meneita meUmella d. 8p. 

Head and thorax above dusky black, face smooth, scales shining- white with golden 
aud iridesoeut reflections; labial palpi rather short, slender, diyerging, slightly 
curved, second joint scarcely thickened, smooth, tapering to the joDctore with the 
very slender sharply pointed apical Joiat, inner side white, outer ocherous, dusky at 
base, maxillary palpi very small, tongue broad, white at base ; antennse brownish- 
black, with purplish and steely reflections, rough scaled under the lens, but scarcely 
ciliate, about two-thirds the length of the wiugs. 

Fore wings shining bluish or brownish black, somewhat iridescent, with acute, 
milk-white, triangular patch on costa midway between base and apex, extending 
nearly half across the wing, a few white scales near the base; cilia on outer margin 
pure white, on inner angle dingy black. 

Hiud wings very dark brown, with rather broad white marginal streak on costal 
edge, extending from near the base beyond the middle and a patch of white in the 
cilia near the outer angle, also a few white hairs near the inner angle. Under sar- 
face of both fore and hind wings fuscous with leaden reflections^ the white costal 
triangle nearly as well defined beneath as above. 

Abdomen above, iridescent, shining black. Thorax beneath and broad ventral 
abdominal band, white with metallic luster. Front legs white, middle pair white, 
on femora and tibise, wit*i tarsi, dusky, indistinctly annulate with white; hiud legs 
dusky and leaden gray, with broad band of white encircling tibiae ; terminal Joint 
whitish at base, shading to dark gray at tip; upper spurs long, white; lower spun 
ocherous. All the white on the under surface has, in certain lights, deep golden and 
opalescent tints, with a somewhat more stable ocherous shade at the joints. All the 
legs are coarsely scaled and hairy. The alar expanse is from 10 to 12n>". 

This species is pretty and characteristic in its perfect form and inter- 
esting in its larval habits and transformations. The larva appears late 
in sammer, on the post oaks {Q.obtnsiloba) and reqaires nearly a month 
to attain matarity. It is at first a miner, bat later ^probably after first 
molt— feeds externally on the nnder snrface of the leaf, skeletonizing a 
large space on one side of the midrib, protecting itself above nnder a 
web which is dense in the center and becomes grail aally attenuate to- 
wards the edges, from nnder which the frass is ejected. When dis- 

* I have since noticed that Lord Walsingham has removed this species from MmetU 
and placed it m the Tricotapke section of Gelechia. He also st<ates that it is a synonym 
of Chambers' Gelechia refuBella, — M. e. M. 
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tnrbed the larva retreats swiftly to the more densely woven part of its 
cover. 

Lenfcth of full grown larva from 7 to 8™", diameter 1.6"", nearly 
equal throughout, form depressed, sutures deep, especially laterally ; 
surface smooth; color dingy translucent white, with a broad, smooth 
pale purple dorsal band extending from the second to the tenth segment. 
Head small, about one-half the diameter of the first thoracic segment, 
opaque, yellowish white. Piliferous spots minute, impressed, hairs 
microscopic. Legs and prolegs yellowish white, almost transparent 

In preparing for its transformations, the larva thickens its tent of 
white silk, which is externally somewhat disguised by a skillful inter- 
mingling of powdery particles of the cuticle of the leaf. It lines the 
under side also with a mat of silk and then proceeds to cut out a broad 
oval section around the densest part of the web, about one-half inch in 
length. This is joined at the edges and forms an AspidiscaMke case, 
which is dragged to some distance from the injured portion of the leaf 
and firmly attached to the under surface by a broad band of silk from 
one-eighth to one-fifth of an inch long appearing like a handle to the 
slightly curled case (Fig. 63b). Within this case the larva changes to a 
somewhat flattened, pale brown pupa, in which state it hibernates. 

The imagines usually appear in April, often at long intervals. Of 
the three specimens bred, one emerged on the 14th of March, one on 
the 14th of April, and the third on the 24th of the same month. I also 
captured a single damaged specimen some years ago during the month 
of May. It is not in this locality at least an abundant species. 



BXPERIHBHTS WITH THE PLUM CUBCULIO. 
By F. M. Webster. 

These experiments were originally intended as a continuation of those 
made during 1888 and published in the annual report of the Department 
for that year, pp. 78, 79. On account of a lack of material, especially 
of the domestic varieties of plums, the result of previous experiments 
did not reflect as conclusively upon contested points as desired ; and as 
it would hardly be proper, at the present time, to summarize results 
based on one set of experiments made during one season, aud another 
the next, under more or less varying conditions, the series this year 
are also intended to repeat and elaborate some of those made on the 
wild varieties last season. 

The source whence the material was secured is given in the rec- 
ords of each experiment, aud I will only add that the larger portion 
of the first was taken by myself, beneath the trees from which it had 
fallen, the point being to change the conditious under which it was 
found only so far as necessary to a change from one locality to another. 
21715— No. 10 2 
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The methods employed in carrying on the experiments were the same 
as last year, except that, in view of the resolts already obtained, the 
earth in which the insects had developed was not treated with water, 
bnt examined oarefally on the dates given, and a record kept of the 
number of adnit beetles fonnd. For vivaria, 8-inch drain tiles, the 
same as last year, were used. 

Experiment No. 1.— Jane 13, 1889, one hundred and fifty Wild Goose Flams, from 
Aper's orchard, La Fayette, containing one hundred and eighty-fiye egg punctures^ 
were placed in vivaria. 

Result of examination on Septemher 4 : Thirty-eight adults. Dead. 

Experiment No. 2. — June 13, fifty Mariana Plums, from Experiment Station orchard, 
containing eighty-six egg punctures, were placed in vivaria. 

Result of examination on Septemher 4 : Fourteen adults. Dead. 

Experiment No, 3.— June 18, fourteen Kansas Sand Plums, from £. Yenowine, Ed- 
wardsvillf, Ind., containing fourteen egg punctures, placed in vivaria. 

Result of examination Septemher 3 : Four adults. Dead. 

Experiment No. 4.— June 18, six Nectarines, from E.Tenowine, Edwardsville, Ind., 
containing seven egg punctures, placed in vivaria. 

Result of examination Septemher 3: Nothing. 

Experiment No. 5.— June 18, twenty-four Chickasaw Plums, from E. Yenowine, Ed- 
wardsville, Ind., containing twenty-four egg punctures, placed in vivaria. 

Result of examination Septemher 3 : Five adults. Dead. 

Experiment No. 6.— June 19, two hundred and twenty-five Coe's (}olden Drop Plums^ 
from J. 6. Kingshury, Irvington, Ind., containing six hundred and eleven egg punct- 
ures, placed in vivaria. 

Result of examination Septemher 2 : One hundred and nineteen adults. Dead. 

Experiment No. 7.— June 19, three hundred and sixty-eight Wild Goose Plums, from 
orchard of Alhertson and Hohhs, Bridgeport, Ind., containing seven hundred egg 
punctures, placed in vivaria. 

Result of examination Septemher 4 : One hundred and eighty-one adults. Dead, 

Experiment No. 8.— June 19, one hundred and sixty-seven Nectarines, from orchard 
of Albertson and Hcihbs, Bridgeport, Ind., containing five hundred and thirty-three 
punctures, placed in vivaria. 

Result of examination August 28: Fifty-three adults. All living. 

Experiment No. 9.— June 20, one hundred and twenty-eight large Damson Plums^ 
from Greencastle, Ind., containing one hundred and thirty-nine egg punctures, placed 
in ^ i varia. 

Result of examination Septemher 4 : Fifty-three adults. Dead. 

Experiment No. 10.— June 20, one hundred and sixty-eight Rohinson Plums, from 
Greencastle, Ind., containing two hundred and twenty-three egg punctures, placed ia 
vivaria. 

Result of examination Septemher 4 : Thirty-five adults. Dead. 

Experiment No. 11. — June 20, one hundred and sixty-eight Mariana Plums, fron» 
Greencastle, Ind., containing two hundred and nineteen egg punctures, placed in vi- 
varia. 

Result of examination September 3 : Fifty-three adults. Dead. 

Experiment No. 12.— June 20, three hundred and thirteen Lombard Plums, from 
Greencastle, Ind., containing four hundred and sixty-two egg punctures, placed In 
vivaria. 

Result uf examination Septemher 3 : Sixty-five adults. Dead. 

Experiment No. 13.— June 20, ninety-five Yellow Egg Plums, from Greencastle, Ind.^ 
containing one hundred and three egg punctures, placed in vivaria. 

Result of examination September 4 : Nineteen adults. Dead.* 

*Six larva) from this lot were destroyed. 



307 

Experiment 2lo, 14. — June 24, one hundred and seventy-Bix Wild Plams, from woods 
in Knox County, Ind., containing two hundred and twenty egg punctures, placed in 
viyaria. 

Result of examination September 4 : Thirty-five adults. Dead. 

Experiment No, 15.~June 34, fifty-nine Lombard Plums, from Knox County, Ind., 
containing seventy -nine egg punctures, placed in vivaria. 

Result of examination September 4: Fifty -one adults. Mostly dead. 

Experiment No, 16. ~ June 24, one hundred and ninety-one Blue Damsom Plums^ 
from Knox County, Ind.. containing two hundred and twenty-six egg punctures, 
placed in vivaria. 

Result of examination September 4: Seventy-six adults. Few alive. 

Eacperiment No. 17.*— June 25, fifty-three Apples, from Princeton, Ind., containing 
8ixty-two egg punctures, placed in vivaria. 

Result of examination September 6 : Five adults. Living. 

Experiment No. Iti.*— June 25, fifty-four Apples, fh>m same tree as No. 17, contain- 
ing Hixty egg punctures, placed in vivaria. 

Result of examination September 6 : Nothing. 

Experiment No, 19.*— June 25, twenty-nine Apples, from same, orchard as No. 17, 
containing thirty- six egg punctures, but from another tree, placed in vivaria. 

Result of examination September 6 : Three adults. All living. 

Experiment No, 20.— June 26, forty-seven Nectarines, from same tree as Experiment 
No. 4, and containing forty-eight egg punctures, placed in vivaria. 

Result of examination September 4: Six adults. Living. 

Experiment No, 21.— June 26, ninety Blue Damson Plums, from £. Tenowioe, 
Edwardsville, Ind., containing one hundred and twenty-five egg punctures, placed in 
vivaria. 

Result of examination September 4 : Ten adults. Dead. 

Experiment No. 28.— July 12, twenty large Damson Plums, fh>m isolated tree in 
garden of Hon. E. H. Scott, La Porte, Ind., containing sixty-five egg punctures, 
placed in vivaria.^ 

Result of examination JLugust 13, 14, 16 : Twenty adults. All living. 

Summary of experiments. 



Varieties of fruits. 



Large Damson 
Bine Damson . 
Yellow £gK . . . 

Lombard 

Coe's Golden . . 
Keciarines . . . 
Wild Goose ... 

Msriana 

Kansas Sand .. 
Chickasaw .... 

Wild 

Bobinson 

Apples 



No. of 


No. of 


Adults 


specimens. 


pnnctores. 


reared. 


148 


204 


73 


281 


861 


86 


95 


103 


19 


•/72 


641 


116 


226 


611 


119 


220 


588 


59 


S18 


885 


219 


218 


305 


67 


U 


14 


4 


24 


24 


5 


17« 


220 


35 


168 


223 


36 


138 


158 


8 



Ratio per 
specimen. 



2.02 
8.26 
5.00 
2.S4 
1.08 
8.72 
8.36 
3.26 
8.50 
4.80 
5.08 
4.80 
17.00 



Ratio per 
puncture. 



2.79 
4.08 
5.42 
4.«6 
5.13 
9.U6 
4.04 
4.55 
3.50 
4.80 
6.27 
6.86 
19.62 



Ad will be observed, the greatest mortality to eggs and larvsB between 
the time of oviposition and the hatching of the adalt ocearred in the 
Wild and Eobinson varieties of plums. Also that the apples nsed this 



*A number of plum trees were growiog in the immediate vicinity, but I could Dot 
get enough fallen plums for experiment. 

t The top was so covered with a cone-shaped screen that the adults could he observed 
as soon as they emerged from the ground. 
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year were collected od the same day as the latest used last year, and 
from which nothing was reared. Those nsed the present year were from 
a more southern locality, where the season was correspondingly earlier, 
but the earliest to fall last year were used on experiments of June 20, 
leaving only the later fallen for the experiment of a few days later, 
and which gave no adults. Therefore, it would appear that the later 
punctures either contained fewer eggs, or else a larger portion of the 
larvsB perished before reaching maturity. If this be true, the variety of 
plum whose blooming season covers the greatest period of time will 
best withstand the work of the curculio ; the earliest appearing fruit 
forming a sort of protection for the later. 

So far as my experiments have gone the rule seems to hold good 
among both apples and plums. All of the apples used in both last sea- 
son's experiments and this were grown among plum trees also fruiting, 
thereby demonstrating the fact that the planting of plum trees in the 
apple orchard will not protect the latter and vice versa. 

From the drift of evidence gained from experiments of both last year 
and this, it would appear that if anything is to be gained by using 
another fruit to draw off the curculio and protect the plum, the point 
is almost as likely to be attained through the Nectarine as the apple. 
Indeed, this year the apples on the tree from which the fruit for last 
year's experiment was obtained suffered as bad or worse than the plums 
on trees growing interjacent. For position of this tree see Diagram. 

The apple tree bloomed profusely, and produced a good crop of young 
apples, but by July 24 there was scarcely a dozen left on the tree, and 
the condition of these is illustrated by a figure,* drawn from specimens 
picked on this date, and bearing not only crescent marks in abundance, 
but also punctures, indicating that the adult beetles had recently been 
feeding on the pulp. 

There seems to be little doubt but that the food punctures were made, 
in part at least, by the newly emerged adults. I saw an adult punctur- 
ing a plum at Greencastle, Ind., on June 22, and Mr. W. O. Fritz, fore- 
man of the experiment farm, on July 23, brought me an adult curculio 
found that forenoon engaged in the same mischief, and adults were 
observed in experiment No. 1, July 29, which might have been and 
doubtless were present some days earlier, as the experiment had not 
been examined. It seems rather more than probable that the latest 
appearing individuals of the old brood of beetles may occur simultan- 
eously with the advance individuals of the new brood, both feeding 
upon the fruit of the plum, apple, etc. 

Occasional notices appear in the agricultural papers to the effect 
that the female curculio will not oviiK>sit in fruit overhanging water. 
While this seems very doubtful, to say the least, an experiment was 
made in order to test the matter, but while clearing up the fog in one 
quarter, the results appear to have still further increased the obscurity 
in another. 

* This figure will be published in the uezt number of Insect Life. 
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A shallow pan, constracted large eiioagh to cover the groand under 
one-half of a plam tree, of the Mariana variety, was placed in position 
on April 24, and kept continoally filled with water antil August lO. 
Now, not only were females observed in the act of ovipositing in plums 
hanging directly over the pan, but the latter contained firom time to 
time quite lai^e numbers of punctured fruit ; nevertheless, the only 
plums on the tree reaching maturity were among those hanging directly 
over the water. 
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Ejsplanation.-^tk=^BlaMkmthn Plum ; b= Wild Plum ; o= Wild Gooee Plum ; dsBoggs' 
Plam; e=Crab Apple; f=Late Cherry; g^May Cherry; o=Seedling Apple; 
hssMoore's Arctic Plum; i=Qaiiice; J=Pear. 

A single experiment was m^e to determine the duration of life, and 
the probability of the female ovipositing, after having partaken of 
poison. Twelve females taken from the plum tree on May 17, where 
they were evidently ovipositing, were kept for 24 hours without food« 
some eggs having in the meantime been deposited in the box where 
they were confined. At 5 p. m. they were removed and placed separ- 
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ately in receptacles containing a leaf of the plnm, thickly dusted with 
London purple. At 8 p. m., 3 hoars later, nearly all seemed to be 
affected, bat were removed and placed separately in clean quarters, 
and each provided with a fresh plam. At 11 a. m. next day many 
were dead, the remainder surviving but a few hours longer, bat in no 
case were eggs deposited in the fruit — [October 1, 1889.] 



THE PETLLOXESA PBOBLBM ABBOAB A8 IT APPBABS TOBAT. 

The report of the Superior Phylloxera Commission has just been 
published and gives the latest account of Phylloxera matters in France 
and other foreign countries. Neither law nor effort has prevented the 
spread of the insect in eleven arrondiasemenU in which it made its ap- 
pearance for the first time the past year, viz: Oastellane, Mende, Biom, 
Joigny, Troyes, Nogent-sur- Seine, Bar-sur-Aube, Vesoul, Gray, Bonne- 
ville, and St. Calais. About 240,000 acres have undergone defensive 
measures, submersion being employed in 72,000, bisulphide of carbon 
in 145,000, and sulpho-carbonate of potassium in 23,000. 

Much good has resulted from the establishment of societies for de- 
fense, notably in Haute-Loire. Moreover, it is the small proprietor who 
derives the largest benefit from the law enacted August 2, 1879. Of 
twenty-one thousand three hundred and ninety-four proprietors com- 
posing a syndicate, each attended to about 4^ acres. 

The departments in which vine cultivation is extensive, such as Her- 
ault, Oard, and Gironde, contain fewer syndicates for the reason that 
their Phylloxera work is practically at an end. Each year has shown 
an increasing acreage of reconstituted vineyards, mostly by means of 
American stocks, which prove more and more satisfactory and which 
justify the commission in prophesying the near approach of the time 
when vine-culture will be as widespread as it was before the era of the 
Phylloxera. The following approximate tabular statement will be in- 
teresting in this connection : 



Years. 


American 

Tinea 
covered. 


Depart- 
ments. 


Years. 


American 

vines 
covered. 


Depwrt- 
menta. 


1881 


1 
Acres. 
22, 000 17 
42,700 22 
70,000 28 
131. 009 34 
188,200 34 


' 1R86. 


Aeret. 
276,900 


a? 


1882 


1887 


418.700 ' 88 


1883 


1888 


536.000 43 
719. 500 44 


1884 


1880 


1885 


1 













If the march of recovery continue at this ratio, in four years vine- 
planted land in France will reach the unprecedented amount of 6,500,- 
000 acres. H^ranlt presents 380,000 acres of renewed vineyards ; Aude, 
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68,000; Gard, 60,000; Gironde, 47,000; the western Pyrenees, 75,000; 
and Var, 47,000. 

The efforts to prodace by hybridization Phylloxera-proof varieties 
have so far not proved snocessfnl or popnlar, as most growers still depend 
on grafting on the American stock. Another noticeable fact is that the 
Government does not hesitate in its liberal policy of doing all in its 
power to aid the afflicted vine-grower, and the law of December 1, 1887, 
by which the land-tax on newly planted or restored vineyards is re- 
mitted for fonr years, is still in force. 

Five years ago the Phylloxera first became known in Algeria, and 
since then it has been kept pretty well in check by the vigorous meas- 
ures prescribed by the resolation adopted March 21, 1883. The cost has 
been great, bat the results have fully justified the outlay. The vine 
there covers nearly 250,000 acres, and the vintage of 1889 shows approxi- 
mately 66,000,000 gallons of wine. 

A glance at the viticulture of other vine-growing countries shows 
that the industry is rapidly developing, especielly in Chili, CTruguay, 
the Argentine Republic, and Australia. The Tunisian vineyards pre- 
sent remarkable developement. 

Spain and Italy are yet suffering severely from Phylloxera. In the 
former the small proprietors are reduced to the necessity of abandoning 
the cultivation of their fields or selling them at much depreciated 
prices. The emigration from Malaga to Brazil and the Argentine Re- 
public between April and August, 1889, amounted to eleven thousand 
persons, and may be taken as an index of the situation. 

In Italy about 400,000 acres are affected, and the Government has 
been forced to forego its first system of defense and resort to American 
stocks. 

Hungary suffers sorely. About one-third of its plantations are a^ 
tacked and about one-eighth destroyed. 

Austria suffers in almost like proportion. 

In Switzerland the progress of the Phylloxera has been slow, and in 
Germany and Russia, owing to the measures taken for its suppression, 
it makes no progress. 

Portugal seems to be in the worst plight of all, for each year the 
number ot invaded districts increases, chiefly in the north, where there 
are 250,000 acres of infested vines and 90,000 acres of dead ones. The 
Douro region aggregates 80,000 dead vines out of a possible 125,000. 

Nowhere has the combat been carried on more energetically than in 
France, originally the most sorely stricken country, and nowhere has 
80 much success been achieved against Phylloxera attack. 
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THE LOB AV0ELE8 OOUHTT HOBTICULTVEAL OOMMISSIOH. 

The foUowiDg copy of the last report of the board of horticnltural 
oommissioners of Los Angeles Goaatyf Cal„ is taken from the Los An- 
geles Evening Express of March 5, and will not be devoid of interest 
to oar readers. The acconnt of the correspondence between the Secre- 
tary and this office is very fair, with the important exception that we in- 
sisted upon the necessity of first thoroughly knowing oar groand before 
taking extensive steps for the importation of enemies of the scale insects 
mentioned. By this we mean ascertaining carefally the range of each 
species and the probabilities as to its original home. 

We respectftilly tender herewith the monthly report for Febm«ry of the connty 
horticnltural commiasioD. 

The policy adopted by this oommiasion of continued and earnest research fur a par- 
asite that will destroy the red and San Jos^ scales, or any other pests that are iigu- 
rions to fruit trees, has been pursued during the past month. 

Our secretary was instructed to communicate with United States Entomologist, C. 
V. Riley, at Washington, requesting him to ask Congress for an appropriation that 
would enable the Department of Agriculture to seek the world over for parasites that 
prey on the insect pests that are now threatening the weCare of our great fruit in- 
dustry. In reply. Professor Riley advises us '' that he will not be able to do mnch 
with Congress in the way we suggest, but that he hopes and expects that the United 
States Department of Agriculture will have power to act without such a petition 
after June next." Professor Riley still further advises us " that the red scale of Cal- 
ifornia {AnpidiotuB aurantii) has been believed to be of Australian origin, but that it 
is about as abundant there as it is in California. He says that it does occur in other 
parts of the world, and much inquiry will have to be made before we can feel sure of i ta 
native home ; that it has some parasitic enemies in California, and though it doubtless 
has others in Australia, we know so far only of a fungus and a small beetle that at- ' 
tack it there." Professor Riley also says '' that the San Jos^ scale {A9j^iotu9 par- 
nicioauB) is not as yet known to be an imported species, but that all these scales are 
amenable to careful treatment by the sprays which we have lately recommended, or 
by the improved gas treatment." 

Notwithstanding the valuable opinion of Professor Riley ,this commission feels that 
in making inquiry for a parasite for the red scale in other oonntries search should also 
be made for an enemy for the San Jo66 scale insect. This pest, if not speedily de- 
stroyed, will utterly ruin the deciduous fruit interests of this coast. It not only 
checks the growth of the tree, but it covers the tree literally entirely, and the fruit 
nearly as much so, and if left unchecked, the tree is killed in three years' time. 

There is absolutely no parasite at work on the San Jos6 scale insect. We find this 
dangerous pest invading every deciduous fruit district in the county, and have noti- 
fied owners of such infested orchards to disinfect, giving them the necessary mode of 
procedure. Unless the San Jos6 insect is thoroughly stamped out the deciduous fruit 
interests of the county will in a few years have dwindled to naught. 

In our January report to you we mentioned having been compelled, after exhaust- 
ing the necessary preliminaries, to place in the hands of the District Attorney for 
prosecution the case of F. O. Cass of Vernondale. We were led to take this step, not 
only from our sense of duty to the State law prescribing it, but as a determination of 
our duty and obligation to the fruit growers of Los Angeles County, wherein we 
sought to stamp out a dangerous insect pest, the Santa Ana red scale, Just obtaining 
a foot-hold in this county. 

The case came up before Justice Rankin and a Jury of six, February 14, in San An- 
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toDio Township, and was decided against the State on the 17th. The evideuoeof the 
defense was simply a lineof indivldnal theories, in fact farcical, when compared with 
the important results of years of study by scientific entomologists and the long and 
tried experience of the most thorough and intelLigent horticulturists of our own 
county. 

It is not and has not been the policy of this commission to enforce indiscriminate 
spraying without regard to the existence of parisitic insects, but in the case of Mr. 
Cass it was evident to us that unless prompt measures were taken the Santa Ana red 
scale would e£fect a lodgment in this district that would eventuate in its spreading 
to every citrus fruit orchard in Los Angeles County in another twelve months. 

The result of our e£forts, when it is considered as the consequence oi public opinion,, 
is certainly a sad commentary on Los Angeles County as a citrus or deciduous fruit 
growing district. This commission endeavors to squelch the most dreaded of all red 
scale insects in its incipiency, an insect that has no effective parasite, but are pre- 
vented from doing so by a Jury influenced by the public opinion of Vernon district. 

In connection with this deplorable result we hand you herewith a careful compila- 
tion of statistics, showing the number of citrus trees now under cultivation in the 
county. It does not include trees situated in acreage cut up into ^* town lots," or 
that have been abandoned or are not worthy of future care. 
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In addition to this there are 395,000 budded orange and lemon trees in nursery 
form that will be planted the coming season. This does not include seed-bed plants. 

Thus there will be 1,054,647 citrus fruit trees, the comparative income fh>m which 
can be easily computed, that will be threatened with ruin by an insect pest that the 
commission have been opposed in their endeavors to cbeclL. 

In our previous reports we have called your attention to the quarantine of other 
counties against our nnrsery stock and firuit. The wide publicity given this late ob- 
struction to the law, made to protect and promote the horticultural interests of the 
State, will still further enact against the county. 

We are pleased, however, to report that in some portions of the county producers 
are alive to the value of our firnit industries, and realize the necessity of vigilant 
protection. In connection therewith we hand yon a communication from the Po- 
mona Board of Trade, inclosing resolutions adopted by that body. 

Our instructions to inspectors have been to inforce the law in all oases in reference 
to infected fruit exposed for sale, and since receipt of Pomona Board of Trade reso- 
lution we have renewed said instructions. 

It will be apparent to you that if the trees under cultivation and to be set out thia 
season are to return an income to our producers, and if Los Angeles County is to re- 
tain its well-earned reputation as a citrus-fruit growing county; and still further, if 
the thousands of acres in this county so well adapted for fruit-growing are to be set- 
tled up and cultivated by fruit-growers, it will be necessary to redouble all previous 
efforts in a warfare against insect pests. 

We regret to report that during the past month a new insect pest, that is, new to 
this county, has found a lodgment here. We refer to the ** Purple scale *' that has 
been introduced on the large number of orange trees now being brought into the 
State from Florida. Effective means are, however, being used by us in stamping it 
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ooty and we are pleased to be able to report that we hare been willingly supported 
in our efforts by all dealers handling the stock. 

The State board of horticultore, the State fmit-growers' convention, and the con- 
vention of coanty horticnltaral commissioners, all meet in Los Angeles March 
10 to 15. These bodies will be made up from the leading horticnltarists of the 
State, men of high intelligence and long experience in horticnltaral pnrsnits. From 
their deliberations and determinations we hope for grand results in farthering the 
frnit industries of our coanty and in protecting it after sach promotion. 

We have employed the same number of inspectors this month as daring the last. 
They have inspected 867 acres, containing 49,759 trees, and have served thirty-two 
notices on owners of infected orchards. 
Respectfully, 

A. F. Kercheval, President. 
F. Edwabd Gray, Secretary. 

Ckmntjf ffartieuUural Cammi$9ionen 



EXTBACT8 FBOK COBBSSPOHBEVCB. 
The Pine Lachniis aa a Honey maker. 

I send by this mail a box wi th pine tags, live Aphids, and honey-dew. I put in a sec- 
tion oi limb, cut sometime ago, where the insects had sucked the bark dry. 

Catting a limb with the Aphids on, and the leaves covered with honey, I found 
the next day that they had gone to the cut, where they were fifty deep trying to get 
at the exuding turpentine. I wish you would send a man, a good chemist and mi- 
eroscopist, to look into this matter. This honey can be seen on the laurel leaves 
where there are no Aphids. My son, while hunting last week and looking under the 
pines, noticed that the rays of the sun made visible a fine spray falling from them. 
Another man told me yesterday he had seen the same. I can show proof that the 
honey is not a visible exadation from the aphis. I can get you a small vial of this 
honey gathered drop by drop from the pine leaves. My neighbor has secured 8 small 
vials full. 

We often have honey-dew in summer, sometimes covering the hickory, gum, oak, 
ehestnut, and poplar leaves, but this is the first winter shower of manna we have ob- 
■served here. It commenced December 20, and ran every day to the 30th ; then Jan- 
uary 1 to 7, 10, 11, 12, 13, 23, 26, 27, 29(f), 30 (t), 31 ; February 1, 3, 4, 12, 13, 15, 16, 
17, 18. 

My eighteen years' observations have proved to me that the atmosphere is nat- 
ure's storehouse for honey; my proof and facts I don't think can be overcome. 
There is so much of this honey on the pines now that my seventy-three colonies of 
tiees can't gather it from them. I estimate 100 pounds of honey on every acre of 
pines. In the morning it is there like dew in drops as large as peas, but before night 
it evaporates to thick, ropy honey.— [W. M. Evans, Amherst, Va., February 18, 1890, 
through the Smithsonian Institution. 

Reply.— The inclosed letter from Mr. W. M. Evans, of Amherst, Va., referring to 
accession No. 678, is very interesting, and examination of the specimens shows that 
the plant-louse secreting the honey-dew in such quantities upon the pines is one of 
the species of the genus Lachnus of which several species are known upon oonifeD>as 
trees. The specimens are dry and can not be determined specifically The facts 
which Mr. Evans gives us show that the honey-dew is more abundant than I have 
ever known it before in the Eastern United States, and his letter is well worthy of 
publication. I shall therefore take the liberty of publishing it in a near number of 
Insect Life, a copy of which will be sent to him.— [February 21, 1890.] 
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Root Knot on Apple Trees. 

A copy of Bulletin No. 20, Division of Entomology, on the root-knot diseaae, which 
was sent to my former address at Glencoe, Nebr., has Jnst reached me. I have been 
interested in the pernsal of Dr. Neal's notes from having had some experience with 
root-knot myself. 

In the spring of the present year I bought several hundred two-year-old trees of 
willow twig and Ben Davis apple from a local nursery. In planting £ found the roots 
of many were very knotty ; those worst affected having few fibrous root«. Not one 
in ten of some four hundred put out any leaves from the tops, but most of them sent 
out sprouts from the side of the trunk at or near the ground, which shoots made a 
weak growth. I had requested the proprietors of the nursery to give me trees of their 
own raising and supposed they had doue as they agreed to do, but some of their em- 
ploy^ afterward told me that my trees must have come from Kansas, as they " got 
all those knotty-rooted trees from that State." 

Dr. Neal does not mention apple among the plants affected by Anguillula, and for 
this reason, and also because he thinks his evidence conclusive that the disease does 
not exist 150 miles from the coast, I have thought it worth while to bring this mat- 
ter to your notice. Many of the trees died during the drought of July and August. 
About seventy-five trees of Ben Davis and Maiden Blush, brought from same nursery 
aame spring, but a few days later, and which had good fibrous roots showing no knots, 
have grown and done as well as usual in a dry season.— [G. M. Dodge, Lonisiana, 
Pike County, Mo., November 11, 1889. 

Reply.— Your letter of the 11th instant has been received and referred to the En- 
tomologist, who reports that he is obliged to you for your notes on Anguillula, and 
that he himself has for some time been aware of the fact that many other plants were 
damaged by these creatures in addition to those mentioned by Dr. Neal; also that 
the work is by no means confined to the vicinity of the sea-coast. The knots on 
Apple, however, may have been due to some other cause.— L^ovember 20, 1889.] 

A Fucbaia Aleurodes. 

The fuchsias in my bay window are infidsted with scale-like cocoons, on the under 
eide of the leaves, from which emerges a tiny white fly. Please tell me something 
about it. I send specimens of cocoons and flies in a wax cell mounted on a slide. 
It is so arranged that you can remove the cover glass if you find it necessary. The 
flies are alive. What are the peculiar objects like crystals? They polarize prettily, 
not nnlike horn or keratose. Besides the mount, I send leaves infested. — [Samuel 
Lockwood, Freehold, N. J., January 15, 1H90.] 

Reply. — The little insects which you find on fuchsia leaves belong to a species of 
the genus Aleurodea. I have had this form for some time, but it is yet undescribed. 
The fAmilj AUurodidcB, as you know, holds a position between the Aphididse and the 
Coccidse, and has not been studied in this country. — [Jantiary 18, 1890.] 

The Skein Centipede and Silver Fish. 

There are two creatures that have the freedom of this town, about which I have 
heard a great deal of nonsense talked, and now wait for some sensible information. 
Whether they are ifuecis or not, I do not know ; I wait for you to tell me, but cer- 
tainly they must often stroll into the suburbs of your province. I never knew any one 
who could give a popular name to the first creature, which, for the sake of distinction, 
I call in the house a oentipedey which it is not. The first I ever saw was five inches 
long, at least. I thought it was a skein of brown silk in a tangle, and picked it up 
from the carpet with thumb and finger. I have never seen another as large, but the 
wet weather brings them into the bath-room in two sorts, one as I have described it, 
brown and tangled, the other of the same general shape, but with distinct antenufe 
at one end, and something similar at the other, black and smoky in color. If yon kill 
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either there is do body left, only a ghost, which has no anatomy. I hope yon appre- 
ciate my scientific knowledge. 

The other goes popalariy by the Dame of '* Btlverfiahy It alsD is a creature of the 
damp. The colored people declare it is the husband of the moth. I killed one in If ay 
that looked formidable for it was more than two inches long. When I returned this 
autumn a bit of flanuel that had beeo carelessly left out was riddled with moths, aud 
as I took it up to throw it in the fire a yery large '' silyer fish" slipped out to meet a 
speedy doom. Such is the origin of the myth, I suppose. Now, can yon refer me to 
auy Go vemmeDt bulletin which will give me the biography of these ud welcome vis- 
itors, or aoy book f If not, will yon give me some of the facts yonrself and introduce 
me to the husbands and wives, if they do not have a family likeness. — [Caroline H. 
Dall, No. 1603 O Street, Washington, D. C, November 12, 1889. 

Rbplt.— Your letter of the 12th inst. was duly received, and while it would have 
been desirable to have received specimens of the "creatures" to which you refer, 
your interesting description of them leaves little doubt as to their identity. The one 
which you call a centipede — and it is one — ^has no definite common name other than 
** Thousand-legs," or the more inaccurate "ear- wig," but iskoowo to science as Cerm4tHa 
foroept. The two sorts observed by yon were only different phases of the same ani- 
mal, the tangle being either a dead specimen or the exuvium (for, like all Arthropods, 
it molts). Little is known of the habits or life-history of this widely distributed pest, 
which of late yeara» particularly, has frequently occasioned aunoyance in houses. 
It is undoubtedly carnivorous in habit, however, probably feeding on other house- 
hold pests, which its quick movements enable it to capture. There is current belief, 
well founded, I think, that it feeds on young roaches. Its bite, while reputed poison- 
ous, is not dangerously so; and I have personally never known of injury so resulting 
and much doubt if there is foundation for the belief. It may, however, be considered 
as a friend, but its singular appearance and rapid movement are hardly calculated to 
inspire confidence. 

The " silver fish " of your letter is without doubt the well-known pest of books 
and clothing (Lepisma saeohaHna)^ and is entirely distinct from the clothes moths. It 
feeds particularly on starched clothes and the binding of books, which it eats for the 
starch, and sometimes ix^jures silks and other fabrics. Pyrethrum will prove effective, 
also, against this last insect. I am sorry to say that there are no publications of the 
Department relating to these pests for distribution. The first is fully described by 
Dr. Lintner in his fourth report on the insects of New York, and the second is briefiy 
described in Packard's " Guide to the Study of Insects," p. 623.— [November 13, 1889.] 

A Gnava Scale. 

I send you a branch of gnava tree, the first and only one that I have ever seen in- 
fested with any kind of an insect enemy. I suppose this to have come from a laige 
rubber tree near by. The rubber tree is often covered with this black dust and same 
kind of a scale. Will you please tell me the name of this creature, and whether it 
will be likely to spread to other gnava trees ; and if so, how can we best dispose of 
it.— [E. Qale, Lake Worth, Dade County, Fla., November 13, 1889.] 

Reply. — ^The specimens which you send from guava are common Florida wax-scales 
(CeropUutes flor%den9i$). You will find this insect figured and described in Hubbard's 
Insects affecting the Orange. It commonly affects the gall-berry, but is also found 
upon quince, apple, and pear, and occasionally upon orange. It can be destroyed 
by the ordinary kerosene soap emulsion, which, however, should preferably be ap- 
plied when the insects are young. — [November 20, 1889.] 

The Tile-horn Borer. 

Last year I sent you specimens of borers which were destroying an ash tree in my 
yard, and worms also found in a large oak in the same yard. The ash tree died. By 
this mail I send you another specimen of borer, found in the heart of a large oak 
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which died last fall, the sap timber of which looks like a ooarsr sponge. I send the 
oak chip in which the destroyer was foand. I rery much fear that the fly or moth is 
depredating npon other oaks in the yard. How can we distinguish it, and is there 
no protection against it r~[Carrington Mason, Memphis, Tenn., Octol>er, 22, 1889.] 
RspLT.—The larva is that of one of the large Tile-horn beetles (gerns Prionus). 
The particular species is probably P. latwoUU. For an illustrated account consult 
Riley's second report on the insects of Missouri, p. 78. — [October, 1889. ] 

Tba Boll Worm. 

As yon are chief of the entomological division of the Department of Agriculture, I 
take the liberty of writing yon in regard to a pest that is fast destroying the prosperity 
of the cotton farmer of this section of our State and reducing us to penury, and will ul- 
timately, if help does not come, force us to abandon cotton culture. That pest is the 
^' boll worm." Much discussion has been had in our local press—many things liave 
been advised and tried — but their ravages were greater the past season than ever be. 
fore, and I feel convinced that something else will have to be done than we have 
hitherto adopted. Paris green, London purple, burning of lamps to catch the miller, 
are among the best of the remedies resorted to, but all have proved comparative fail- 
ures. 

I am not an entomologist, but necessity has forced me to give some attention to 
this matter, and this attention has been followed by the conviction that our most cer- 
tain method of relief will be found in the line of fostering and caring for those nat- 
ural enemies, parasites and otherwise, which we know by observation do exist here, 
or which observation teaches by parallel lines of investigation, may exist elsewhere 
and can be introduced here. Could you give us any help; and, if so, will yon f I 
have read carefully reports made by yourself to the Department in 1881 or 1882, and 
thank yon and the Department therefor, but we need something more. 

We need, I think, bulletins scattered broadcast throughout this part of Texas 
<east Texas) containing the information in your reports, and such other practi- 
cal suggestions as may occur to you or others who are familiar with the life-history 
of this pest and those parasites, its natural enemies, to be found here ; and besides 
this, a more thorough search for something that will prove of more utility than any- 
thing hitherto suggested.— [H. L. Tate, M. D., Lindale, Smith County, Tex., Janu- 
ary 12, 1890. 

Reply. — Your letter of January 12 relative to the boll- worm has been received. 
I have sent you to-day a copy of the Fourth Report of the U. S. Entomological Com- 
mission, in which you will find the subject treated from the latest stand-point. If you 
have read nothing from me upon the subject since 1881-'82, yon will find this matter 
interesting. There is little to be hoped for in the direction which you particularly 
mention, viz, the assistance of parasites. As it happens, the boll-worm is singularly 
f^ree from the attacks of parasitic insects, and up to the present time only one or two 
have been recorded. These, moreover, are very rare and do not seem to breed in any 
abundance. The best hope is in spraying with Paris green and in worming the 
neighboring corn-fields, as indicated in the report which 1 send you. If it seems 
necessary, we may give some further attention to the matter the comiug season. — 
{January 17, 1890.] 

Feather Felting by Dermestids. 

I have in my possession a beautiful curiosity , and, as far as I can learn, the only one 
In existence. I take the liberty of addressing you in regard to it, as you are author- 
ity on entomology, and this will probably come under that head. 

It is an ordinary feather-piUow tick, which was made of common bed-ticking and 
filled with the domestic duck feathers about three years ago and the pillow has been in 
general use about the house since that time. Of late the lady concluded to remove 
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aome of the feathers, as the pillow appeared too hard. Upon opening the tick the feath- 
ers seeiiieil to be ground up almost into a powder and anfit for farther ose ; there- 
fore they were emptied and the tick turned inside one, and instead of the goods being 
as when made/ it was entirely covered with a fine growth of down as evenly and 
thickly as the fur on a mole-skin, which it very mnch resembles; it is firmly attached, 
the down breaking rather than pull off. Not a piece of the feather is attached to it 
but as smooth as a piece of velvet, even the seams are covered by the growth. Not 
an insect can be found in the feathers, but the grinding process was supposed to be 
done by some insect The lady made several pillows at the same time and of the 
same feathers, but when these pillows were opened nothing was found but feathers 
as when made. This was found about a month ago and the ladies through the 
country have opened many pillows, some as much as fifty years old, but no such thing 
can be found. To look at it one would think it the hide of some animal, and would 
never imagine it to be a pillow-tick except by close inspection. I inclose some of the 
feathers, which will give you an idea of the color and a description from the local pa- 
per which may help to give you an idea of its appearance. Many theories as to its 
formation are offered, but nothing satisfactory, and the community would like your 
opinion. • • • — [J. D. Davis, Clarksville, Mo., January 19, 1890. 

Reply. — Yours of the I9th inst., together with the specimens of feathers, duly re- 
ceived. A careful examination of these fragments shows no trace of an insect or of 
insect remains. The specimens which you have are very interesting, although I have 
seen the same thing before and several notes have been placed upon record regard- 
ing precisely similar cases. In the Amerioan Naturalist for December, 1882, I men- 
tioned one of these cases and gave an explanation which is as follows : 

Pillows in which this felting of the ticking occurs have been infested by one of the 
Dertiiestid beetles (in all of the cases with which I am familiar it has been Attagemu* 
megatoma) whose work has resulted in the comminution of the feathers, and the felt- 
ing results from the subsequent mechanical action. The small feather particles are 
barbed, as you are aware, and, whenever canght in a cotton fabric by their bases, be- 
come anchored in such a way that every movement of the pillow anchors them still 
further. The frequent shaking which pillows receive results ultimately in the for- 
mation of this pinsh-like surface. A similar bit of ticking was exhibited at the 
Philadelphia Academy of Natural Sciences, April 5, 1883, and elicited the information 
that one of the members had some years previously examined a similar material 
known to have been formed f^om the fragments of gull feathers and that a cloak had 
been made from it which wore well. * * * — [January 33, 1890.*] 

Extreme Ravages of Cut- Worms. 

As our part of the country has been ravaged this year by the Cut- worm, which I 
believe is the same one that destroyed the onion crop of Orange County, N. Y., in 
report for 1885, p. 270, 1 would like very much to know if you have any subsequent 
information in regard to the habits of the moth or worm ; if so, I would be very grate- 
fnl for report containing it. Corn has been the crop that has enfiered here, and aa 
some fields are totally destroyed, the damage in these parts will amount to many 
dollars. I will give my case as a sample. I have four pieces of 28, 6, and 5 acres^ 
The first three pieces were planted with Lister, beginning May 10. First planting 
was a total loss. Replanted all on the 28-acre piece. All destroyed the second time 
except 3 acres with about one- fourth stand left. Second piece was a total loss, and 
was sowed with one-half bushel to acre for fodder ^ at present writing it shows very 
little corn, as Cut- worms take it not quite as fast as it comes up. Third piece gave less 
than one-fonrth of a stand. Fourth piece was plowed, having been broken last year, 
and is about one-third stand with Cut-worms still working. I tried cutting, growing 
rye, and Paris greening to poison them, but the bait was not succulent enough. I 
think I could have killed a good many if I had used suitable bait. Have found seven 
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worms eating at one stalk of corn under the ground. Last year I also suffered with 
Cut-worms. Planted 18 acres, replanted 16, and then sowed corn on 3 of it. The 
sowed com was all right ; halauoe produced one-foarth stand. If they increase next 
year over this year, com planting wiU be useless. ~[C has. A. Hewitt, Neligh, Nebr.^ 
July 4, 1888. 

Reply.— In addition to late fall plowing the best remedy which you can use ia 
the poisoned bait with which you are already familiar. The only diflQculty is to^se- 
cure green and succulent vegetation for poisoning; and, of course, being upon the 
ground, you can more readily decide what will be beat and most convenient to use. — 
[July 10, 1888.] 

Another Letter.— In looking over the reports of 1884, just received, I notice an 
article upon Cut-worms, which is of importance to us away up here in northwestern 
Minnesota, and I desire to ask your advice on how to proceed in my war upon them. 
I am on the southeast shore of Otter Tail Lake near Otter Tall City : my land is a sandy 
loam, was timber land in 1850, but now nearly clear of timber by reason of the en- 
croachments of prairie fires. Consequently the soil is a warm productive soil, quick 
to warm ap in the spring, and a good harbor for all sorts of insects. 

I have for two years past failed to raise onions, beets, and carrots, and beans too^ 
as well as nearly an acre of sweet com, on soil only under cultivation three years. 
Onions, beets, carrots, and beans were sown with a ^' Planet, Jr.," garden drill ; they 
were cut off as fast as they came to the surface. Just below the surface, by very small 
youug Cut-worms. Neither salt nor ashes would stop their work ; the crop was an 
entire loss. Now, what can I dof As I sow two or three acres I can not apply the 
remedies laid down in the 1884 report, pp. 299-300, as it would lose too much in time 
and labor. But I do want to raise onions, beets, and carrots as well as beans and 
sweet com.— [Washington Muzzy, Balmoral, Otter Tail County, Minn., March 4, 18d7. 

Reply.— While late plowing of the fields infested by cut-worms may have a good 
effect in lessening the numbers the ensuing season, a much better plan will be the 
adoption of the poisoned ball system recommended in the article to which you refer. 
This method will not require the expenditure of much time or labor. It simply in- 
volves the necessity of a pretty general distribution of poisoned spring grass over 
the plowed fields a few days before the sowing of your onions, beets, carrots, or 
beans. There will doubtless be plenty of young grass and weeds up at the proper 
time, and such should be cut and sprinkled with Paris green solution and little 
patches placed at intervals about the field. This is absolutely the best remedy 
known. It works admirably in the South, where there is so much early vegetation, 
and we shall be glad to learn your opinion of its practicability in Minnesota, or of 
the success of any experiment yon may try with it. — [March 9, 1887.] 

Migrations of Plants as affecting those of Insects. 

When the writer first came to this part of Kansas, eighteen years ago, two plants 
which are now very abundant were unknown in this county of Geary, then called 
Davis. One of these is the Solatium roatraium. The region for two or three years 
suffered from the ravages of the Colorado Potato- beetle, but now, though the beetle 
is sufiBciently abnndant every year, the potatoes rarely are damaged. The cause 
seems to be that Solanum roatratumf sometimes called Buffalo Nettle, or Buftalo 
Thistle, is the native food- plant of this beetle, and where it is scarce Solanum tuhe^ 
rosum is accepted as a substitute. The plant belongs to regions farther west, and 
by some means the beetle traveled in abundance eastward, reaching the other 
side of the Atlantic years ago, where the plant is still unknown. It is said that the 
prickly seed-pods of this plant came on the tails of Texas and other cattle from the 
Southwest, and it is certain that counties remote from the cattle-trails and the 
through lines of railway were the last to have the plant. The fio wer is bright yellow, 
and the whole plant not unhandsome, but its prickles make it a very undesirable 
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-weed. Two yean ago the writer took partiealar pains to eradicate it in and aronnd 
his garden patch, kiUing every young plant of S, rosiraium as it came np. The 
result was a serious attack on the potatoes, which were only saved by twice going 
over all the plants and collecting and destroying the beetles. That the plant did not 
migrate easterly at a greater speed— I don't think it has crossed the Mississippi yet— 
is to be wondered at, as in the region of the one hundred and second meridian, on the 
wide prairies, it has the tumble-weed habit. The whole plant is subglobose and when 
ripe snaps off close to the ground and goes bowling along before the wind at a great 
rate. The winds there, however, are more north and south than fiom the west, so 
that probably has delayed the progresii of the plant in longitude. The plant is 
abundant in waste places in towns and by roadsides in all eastern Kansas now, and 
we rarely hear of the Colorado Beetle damaging potatoes. 

Another plant which is traveling eastward is the Mexican Poppy, Prickly poppy, 
•or, as some have called it, California Poppy. It is the Argemone mexioana. Many 
years ago, sixteen or seventeen, the writer first saw it in the region of the one hun- 
dredth meridian, and he noticed it more easterly every year since. ScTcral years ago 
Au illustration in Harper's Magaeine to an article entitled '' Ladies' Day at the Ranche," 
«howed it as being a prominent flower in Ellsworth County. It is very abundant in 
waste lots of Junction City now, and the last season it was seen as far east as Wamego, 
about the ninety-scTenth meridian. It may be further east, but the' writer has not 
«een it. It is a very handsome plant, with a very large white flower, manifestly the 
variety aXbifiora, It may be that the migration of these plants has elsewhere been 
recorded, and that it may have proceeded further than is here set down, but it seems 
that the record is worth preserving if not previously made. — [Bobert Hay, Junction 
€ity, Kans., February, 1890. 

Hymenopteroua Paraaite of loeiira in Australia. 

I have done a little as follows: First, I have bred four hymenopters, which I take to 
~be the parasite which Koebele discovered. All I know about them is I found them alive 
in a bottle containing some Icerya, and from which some Lestophoni had emerged. 
The hymenopters had not emerged fh>m any Lestophoni outside the Icerya, but that 
•one would not expect, still I have no proof that they were not parasitic on the Icerya; 
but I presume they are Koebele's parasite. I found two out of the four. 

Second, I received some three months ago some Icerya from a place some 50 miles 
«outh of Adelaide, the owner of the orange orchard not having seen anything of the 
kind before and wanting to know what they were. These I placeA as usual in a bottle 
loosely stoppered with cotton wool. With the Icerya was a Chrysopa larva, which 
for some weeks was busy feeding on the eggs. One day on examining it I discovered 
several Hymenopters (ProctotrupidflB t). The female, yellowish-brown (t); male, 
almost black (t). On examination I found that many might have escaped through 
the cotton stopping being insecure, but I suppose I have had about thirty since. It 
is strange that this is the only instance of an hymenopterous parasite of Icerya yet 
•discovered in South Australia. I send you a few of these under separate cover. I 
presume the small black insect is the male, because I observed them chase the larger 
i>rown flies, and then leap on their backs, but so far in front that it would be impos- 
sible for any sexual connection to take place (at least in my opinion), and then would 
commence a rapid movement of the antennae, as if they were having a bout of fisty- 
cafis. I observed this three or four times, but in no case did I observe any act of 
coition— as the bottle was not very well suited for observation with a coddington 
lens, it may be that I am mistaken, but such is my impression. This strange proceed- 
ing would last a few seconds. Was it a kind of preliminary investigation on the part 
■of the male to discover whether the female had been already impregnated f 

I likewise send you some cayenne pepper in which you will find some small beetles 
which breed in that very hot condiment. A sole diet of cayenne pepper must make 
them peculiarly hot tempered if beetle life in any way resembles human existence. 
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Do joa kDOV7 of any each habit in the States fHlFrft^er 8. Crawford, Adelaide, 
Sooth Australia, Noyember 24, 1889. 

Bbplt. — * ^ * In reference to the speciinens which you sent. No. 1 is Euryisohia 
lestophoM Riley MS. No. 2 interests me intensely as it is the first primary Hymenop- 
terous parasite on Icer^fa from Australia. I propose to characterize it and name it 
Opkelo9ia crawfordi^* if you have no objection. It is somewhat near DiUfphogasterj 
which is a parasite on some allied Coccids, but will have to form a distinct genus. I 
shall be very glad to get some additional specimens of this for the Museum collection, 
but particularly should be obliged to you if you could succeed in sending over a box of 
living specimens with a few leerya for them to breed on. Better still, if yon could 
get a good supply of Icerga from the tree or neighborhood where these were found, 
the chances would be very good of some of them coming out on the Journey, or even 
after they arrived in California. I should like to have some sent to Mr. Eoebele at 
Alameda, and also some to Mr. Coquillett at Los Angeles. 

The beetle in red pepper is the well-known cosmopolitan Siiodnpa panieea, — [Jan- 
nary 10, 1890. ] 

Prooonia undata Injuring the Vine. 

Inclosed please find envelope containing two specimens of an insect ; it is of aver- 
age size and first made its appearance about ten or fifteen days ago. Its mode of 
operation is to stick its sucker or bill into the young shoot of the vines and commence 
to pump. The water of the vine passes immediately through the bug, which can 
plainly be seen with the eye by holding your hand under it. When it is at work, your 
hantl in about one minute will be coveied with water, just about like the morning 
dew. Its bill is placed near where its head Joins its body. It is very destructive to 
the vine; the leaves it does not attack, only vines, stems of the leaves, and the stems 
of the bunches of grapes. Inclosed please find cutting from the vines. The leaves of 
the vine were also eaten, but by some other insect, as I have failed to find this bug 
eating the leaves. If there is any remedy for the destruction of them please let me 
know at once.— [A. B. Daily, San Marcos, Tex., May 10, 1886. 

Reply. —The insect which you send is one of the common leaf -hoppers of the vine 
and is known as Prooonia undata. Ton describe its work very well, and if it appears 
in sufficient numbers to threaten your vines seriously, it will be well for you to spray 
them in the heat of the day with an emulsion of kerosene and soap, according to the 
usual formula. The leaves on . being examined showed the appearance of a fungus 
{PkjflloBtieia labruBca), which produces the rust colored spots. If this fungus ap- 
pears extensively you will find a remedy in dusting the vines with sulphur and lime. — 
[May 17, 1886.] 

* Since described on p. 349 of the current volume. 
21715— No. 1(1 3 



322 

STEPS TOWARDS A SEYISIOV OF CHAKBSBS' DTOBZ, WITH lOTBS 
An> DESGEIPTIOVS OF VEW 8PBCIBS. 

By Lord Walsikgham. 

IConUnued from page 286 of Vol. //.] 

COPTOTRICHB gen. sot. 

KoKTiiv B to oat ; 6/Mf s * hjur. 

Tlaohexla oomplanoldes F. & B. « laHpemnella Chamb. 

AnteniuBf ^ , cili*ted, ft iniuate projeoting hair peooil from the basal jQint beneath 

Labial palpi, depeadeot, scaioely longer than the head. 

Eau$tell%m, rather long. 

Head, clothed with an erect toft above ; face smooth. 

Fore-winge, lanceolate, pointed, clothed with long cilia commencing abruptly at the 
outer end of a dlntinct cnticnlar fold which extends from near the base of the 
costal margin to three-fonrths of the wing-length on the underside, and is of 
nearly even width thronghont; beneath the fold two-thirds of the wing-surface 
is thickly clothed with long hair-like scales arising most conspicuously from the 
Bubmedian vein. NeuraUon, 9 veins, apical vein forked, the branches ending on 
opposite sides of the apex ; the remaining veins simple. 

Hind'Winget lanceolate, as wide as the fore- wings, the costal margin suddenly de- 
pressed at the outer fourth, ending in a sharp point almost in a line with the 
dorsal margin ; the first half of the costal margin is clothed with very long cilia, 
and the cilia on the dorsal margin are also very long, but at the depression above 
the apex these are abruptly shortened, giving an excised appearance as if 
caused by an ii^ury. 

Abdomen, anal tuft moderate ; terminal segment ending in a pair of well-developed 
lateral claspers, uncus apparent. 

a/ 




Fia. M.—Ooptotriehe eomplanoide* : a. b, nemmtion of front and hind wings of msle; e, genitsl teg- 
ments of male— enlarged (Walaingham del). 

This genus differs from Tiecheria m its much wider hind-swings, somewhat abruptly 
pointed downwards at the apex, in the long tufts of hair-like scales on the under- 
side of the fore-wings, and in the conspicuous costal fringe along the basal two-thirds 
of the hind-wings and in the exoifled appearance of the costal cilia above the apex. 

Coptotriche complanoides F. and B. 

liacheria complanoidea F. and B. (zellerella F. and B.) 
n. nyn, =Tt8cheria latipenneVa Chamb. 
(^1=Tisch€ria zellerielia Clem.) 

Clemens described zelleriella [Proc. Ac. Nat. 8ci. Phil., 1859, 23Q. (Stn. Tin. N. Au., 
81) ] as having bluish-gray hind-wings, the fore-wings yellowish running to reddish 
saffron towards the tip. He mentions also a supposed female entirely reddish-ferru- 
ginoas. 
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Frey and Boll [Stett. Ent. Zeit., XXXIV, 2^-1 (1873) ] deeoribed their specimens 
of 2relifr022a as having the wing-tip of the same color as the base. 

Zeller [Ver. Z.-b. Ges. Wien, XXY, 147 (1875) ] refers to a specimen sent him by 
Frey under this name ^nd expresses a donbt whether it is tmly Clemens' species ; he 
also draws attention, for the first time, to the peculiarity of hind-wings which is also 
the distinguishing character of laiipennella Chamb. 

It is remarkable that neither Frey nor Clemens should have obserred this. 

The specimen referred to by Zeller is now before me and considering the degree to 
which the outer portion of the wing is shaded with darker scales it^is possible that it 
may be rightly identified by Frey. 

A series of six specimens, all males, received from Mias Murtfeldt and from Mon- 
sienr Ragonot (fh>m Boll's collection) show the peculiarity of the hind-wings in a 
marked degree, sufficiently I think to constitute a separate genus. The difficult ques- 
tion, however, is to decide which of the nnmerous oak- feeding species described from 
Nori;h America is the female of this form. One specimen regarded by Miss Murtfeldt 
as badiella Chamb., although slightly smaller and lacking the peculiar outline of the 
hind- wings of the male, appears to me to agree in all necessary particulars ; it also 
differs from badiella in the absence of a dorsal spot, agreeing in this respect with 
eaitanella Chamb. Chambers' remark that caatanella is larger than zelUrUlla further 
proves that his idea of that species was not the same as that of Frey and Boll, whose 
specimen is a large one. It would be rash to presume that oaitanella is merely a 
synonym of gelleriella — this and other allied species require further study. It is, 
however, quite certain that the zellerella of Frey and Boll (for which they suggest 
the name of wmplanoidea if distinct) and of Zeller's writings is equal to latipennella 
Chamb., and it is probable that one of the other species, if described from females 
only, will term out to be the same. Frey and Boll refer to the female, but as they over- 
looked the peculiar form of the male, little, if any, assistance can be derived from 
their brief notice. Chambers did not mention that he had both sexes of oastanella. 

I shall be greatful to any one who will examine Clemens' type ^ of zelleriella and 
let me know whether the hind- wings have an excised appearance, caused by the short- 
ening of the cilia above t&e apex (see Fig. 64 h). Until I can assure myself on this 
point zelleriella Clem, must be retained in the index as a distinct species, and Frey 
and Boll's determination, which was questioned by Zeller, mnst be regarded as er- 
roneous. 

C. complanoides has been received from Texas, Missouri, and North Carolina. 

nSCHERIA Z. 

Tiacherla clemenaella Chamb. 

^gelleriella Chamb. [Cin. Qr. Jr. Sc, U, 101^110 (1877)]. 

I am quire unable to identify this species from the material in my possession. It 
may be possibly the true zelleriella Clem, as suggested by Chambers [Bull. U. 8. G. G. 
Surv., IV, 98-9 (1878)], in which case Frey and Boll's identification of that species 
must be incorrect. No reference is given to this name in the Index, but a specimen 
exists in Cambrige Museum (Mass.), received from Chambers [Hgn. (Frey) Pap., IV, 
153 (1884)]. 

Tisoheria caatanella Chamb. 

I am unacquainted with this species except fh>m the description. 

Tlscherla citrlnipeimella Clem. 

n. syn,=badiella Chamb. 

This is a lemon-yellow species. The distinguishing mark noticed by Stainton 
[Tin. N. Am. ,.82 (1872) J— a patch of dark scales at the anal angle — was not men- 
tioned in the original description, but exists in a specimen in my own collection com- 
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pared with the type in 1871. This is charaoteristio also of hadiella \;Aamb., indeed so 
far as I am aware it oconrs only in this species and in the darker twetariella Chanib. 
I am anable to trace the patch near the base of the hind-vings mentioned by Clem- 
ens. Chamben suggeete that his hadiella may be Clemens' zelleriella, bat his descrip- 
tion agrees in all important points with my example of oitrinipenneUaf and I have no 
hesitation in regarding his name as a synonym. 

Tlaoheria queroitalla Clem. 

n. syn. — queroiwn'tllla Chafnb. 

Chambers in discassing the distinctions between his querdvorella and quereiieUa 
Clem. [Ball. U. S. G. G. Snrv., IV, 97 (1878)] regards Prey and Boll's identification 
of the latter as erroneons. I have a specimen sent by them to Zeller and am certainly 
disposed to agree with Zeller that it is rightly identified. Despite the minor points 
relied on by Chambers fur its separation, I think the strong fascoos patch at the 
base of the fore- wings on the under side, and on the base of the hind-wings on the 
npper side, showing throogh to the under side, bat not actually on that surface as 
suggested by Chambers, are sufficiently noticeable characters to justify the con- 
clasion that they are the same. I possess also a pair of this species taken at Wash- 
ington, D. C, A^pril 29, 1871. 

Tlaohexia anlphorea F. and B. 

I have specimens of what I can only suppose to be this species received from North 
Carolina collected by the late H. K. Morrison. I also took it at Waahington, D. C. 
on the 29th of April, 1871, and I am unable to separate from it specimens obtained on 
Mt. Shasta, Siskiyou Coauty, Cal., in August of the same year — ^which would prove 
that there are two broods. 

Tlaoherla fuaoomarglnella Chamb. 

I have received this species from Biiss Murtfeldt from Kirk wood, St. Louis, Mo., 
and from Monsieur Bagonot from Dallas, Tex., ftom Boll's collection. 

TlBcherla concolor Z. 

I have specimens of this species collected at Kirk wood, St. Louis, Mo., by Miss 
Murtfeldt, and have received othen from Monsieur Bagonot, taken by Boll, at DaUas, 
Tex. 

Tlacheria bicolor F. A B. 
This species is only known to me fW>m the description. 

Tiaoherla tinctoriella Chamb. 

Miss Murtfeldt has kindly sent me specimens of this Insect collected at Kirk wood, 
St. Louis, Mo. 

Tlacheria helianthi F. & B. 

I am indebted to Monsieur Bagonot for four specimens, labelled " Texas, Boll, 
TUch. von ffelianth, m." 

Tlacheria aolldaglnifcliella Clem. 

I have a single specimen of this species, which was also sent me by Monsieur Ba- 
gonot, who received it from Boll from Texas. 



325 

nflohexiapniinosella Chamb. 

A single speoimen of this insect is in my collection. It was received from Belfrage 
from Texas. 

Tiaohorla pnlvella Chamb.— Tiaoherla longe-oUlata F. &, B. 

These species are only known to me from the descriptions. 

Tiaoherla heliopaiella Chamb. 

TUcKeria keHopHsella Chamb. 
n. syn.— T. nolekenii F. A B. 

This species is recorded by Chambers as bred from leaves of HeUopiU UbvU and 
Ambrosia iryida in Kentucky [Cin. Qr. Jr. So., II, lia-4 (1^75)]. I met with it also on 
Monnt Shasta, Siskiyon Connty, Cal., in August, 1871, at an elevation of abont 
6,000 feet, mining the leaves of a species of Ambroiia; the mine occupying the whole 
width of the narrow leaflet. The specimens were bred in the same month. Its gen- 
eral aspect is that of a Buooulatrix, Two specimens received from Monsieur Bagonot, 
collected by Boll in Texas, labeled ** TUokeria nolckenU F. A, B.," agreeing in all re- 
spects with the description by Frey A Boll [Stett. Ent. Zeit., XXXVII, 290 (1876)] 
have been compared with Chambers' description of keUapsUellay and alao with a spec- 
imen, kindly lent me by Miss Mnrtfeldt, which she received from Chambers, bearing 
the label '' TUokeria heliopsiiella Chamb. Ky." I have no hesitation in regarding 
nokikenii F. & B. as a synonym of keliopHHlla Chamb. 

Tiaolierla ambroaiella Chamb. 

I have four specimens of this species bred from Ambrosia tr^lda by Miss Mnrtfeldt, 
at Kirkwood, St. Louis, Mo. Chambers also records it as bred from Ambrosia ari&- 
m%a<jtfoUa on Miss Mortfeldt's authority [Cin. Qr. Jr. Sc, II, 113 (1875)]. It is appar- , 
ently a good species and distinct from keUopsiella, 

Tiaobexla oeanothi sp. n. 

Antenna^ pale grayish-brown, strongly ciliated in the ^ . 

Palpi, pale grayish-brown. 

Heady roughly clothed with pale grayish-brown scales tending to whitish in front; 

face whitish. 
Fore-wings, grayish-brown, with a faint purplish tinge, in some specimens somewhat 

paler along the dorsal margin below the fold, a faint indication of a small darker 

spot about the anal angle; cilia pale grayish-brown. Under side rather shining 

grayish, slightly darker than the hind-wings. 
Hind-vjingsy pale grayish; cilia scarcely lighter. 

Ahdemei^j the same color as the hind-wings, anal tuft inclining to ochreous. 
Legs^ luteous; anterior pair darkened with fuscous and having the tarsal Joints 

obscuroly spotted. 
Exp. al., 6»». 
Bdbitat, California. 
np^9 i 9* ^««* ^sm. 

The larva mines the upper side of the leaves of Ceanoihus divarieatM Nutt, making 
at first a narrow mine whieh gradually increases in width, but is apparently never 
wider than about one-fifth of the leaf; several mines are to be found in a single leaf. 
I have one beforo me which contains five. The larva changes to a pupa within the 
mine. There is no indication whatever of its presence on the under side of the leaf. 
I met with it at the head of the Noyo, Mendocino County, Cal., on the 8th-llth 
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• of Joney 1671, in ooosiderable abundance, the whole shnib being covered with mined 
leaves. 1 also took it on the wing in Mendocino Connty, 27th May, 1871. I have 
received the same species from Dr. Riley, collected at Placer Coanty, CaL, in 
October, thns showing that the insect is on the wing at three separate times, viz., 
May, July, and October^poesibly three distinct broods. 

Tlachtfila mallfollalla Clem. 

Two specimens in the Zeller collection, received nnder this name from Boll from 
Texas, agree with my specimen compared with Clemens' type in the collection of the 
American Entomological Society, Philadelphia, in 1871. 

Tischeria asnea F. Sc B. 

There is a single specimen of this species in the Zeller collection received from Boll 
from Texas. 

Tiaohexia xxMetioola F. 6l B. 

I have specimens of this insect from the Zeller collection, and fh>m Monsieur 
Kagonot received from Texas from Boll, and am indebted to Dr. Riley for a third ex- 
ample bred from rose. 

BBDELUA Stn. 
Bedellia aomnulentella Z. 

This species, already recorded from North America by Clemens on Stainton's author- 
ity [Proc. Ent. Soc. Phil., I, 147-9 (1862)— Stn. Tin. N. Am., 169-91], u very widely 
distributed, occurring in Australia and New Zealand as well as in Europe. I have 
received it from Belfrage from Texas, and have myself met with it on McLeod Creek, 
Siskiyou County, CaL, at the end of July, 1871. 

{Toheooniinned.) 



OEHESAL VOTE& 

A RHIZOCOCCUS ON GRASS IN INDIANA. 

January 22, of the present year. Director Stockbridge, of the Indiana 
Experiment Station, placed in my hands a number of egg sacs, seeming 
to be identical with those mentioned in Insect Life, YoL I, p. 345, 
from Dakota, and loc. citj p. 385, from Nova Scotia. These were given 
Director Stockbridge by Mr. James Powers, of Lexington, SScottGoanty, 
Ind., and were attached to blades of dead grass, the dried remains of the 
female being in most cases still attached to the anterior end of the sac 
A week later the sacs were placed on growing plants of timothy and 
blae-grass, and on Febraary 17 the leaves of these grasses, and also the 
surface of the soil in the pot containing them, were alive with minute, 
active, yellowish coccids, having much the color and appearance of 
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yoang Thripidc^j except that they were more robast The larger portion 
of these yoang seemed to forsake the grass and wandered away, while 
those that remained died in spite of every attempt to rear them. 

In a letter to Dr. Stookbridge, written February 18, Mr. Powers gives 
the following interesting facts : The cocclds occnrred in spots^ com- 
prising the lower portions of abont 6 acres of a low meadow, com- 
posed of timothy and red top. The meadow was of three years' stand- 
ing, having been preceded by a crop of wheat. Up to about February 
1, the sacs had been observed in great abundance, but a visit to the 
field on the 17th revealed the fact that all had disappeared — ^hatched, 
Mr. Powers supposed. Other meadows in the neighborhood did not 
appear to be affected. 

I have never observed this in Indiana myself, the only coccid found 
by me being quite different, and affecting blue-grass, where it is not 
uncommon in August. These occur about the base of the leaves near 
the surface of the ground ; at least this is the only place I have found 
them. They seem to belong to the genus Westwoodiaj and I have ob 
served what appears to be the same thing also on blue-grass in Illinois, 
and understand that Mr. Pergande has also found it on the same plant 
about Washington.— [F. M. Webster, March 10, 1890. 

FUBTHEB NOTE ON THE EGYPTIAN HEAXT BUG. 

On page 256 of the current volume we published a note upon this in- 
sect, based upon information kindly sent us by Mr. D. Morris, of the 
Boyal Kew Gardens, England. We notice by the March number of 
the EntamologisU? Monthly Magazine that Mr. Douglas has found it nec- 
essary to erect a new genus for this insect, and that he calls it OroMoto- 
soma asgyptiaeum. 

INDIAN BHTNOHOTA. 

Mr. E. T. Atkinson, of Calcutta, has favored us with the second part 
of his Catalogue of the Inseota of India, which comprises a bibliographic 
and synonymical Ust of the family Capsidse. We have seldom seen a 
work of this kind which displays such thorough and painstaking work. 
It is much more extensive than we had anticipated, covering one hun- 
dred and eighty odd royal octavo pages of brevier type. There is a full 
bibliographic list, an index to genera and an index to species. 

TWO PABASITBS OF THE GABDBN WEB- WORM. 

In our article upon Eu,rycreon rantaliSj commonly known as the 
** Garden Web- worm " in our annual report for 1885, the only parasite 
mentioned was a Tachina fly, reared by Professor Popenoe, at Manha^ 
tan, Kans. In 1888 this insect was again abundant in parts of Colo- 
rado, Arkansas, and Texas, and we reared an Ichnenmouid in early 
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Jaly from papse received from Mr. W. F. Avera, editor of the Ouad^ita 
Herald^ of Camden, Ark., who had noticed the larv» damaging cot- 
ton. This parasite has been de- 
scribed by Mr. Ashmead on p. 437 
of the Proceedings of then. S. Na- 
tional Moseam, YoL XII, 1889, as 
Limneria euryereanH$jBinA we pre- 
sent herewith a flgnre of the fe- 
male sex. The eggs are laid in 
the larv» and those specimens 
which we reared issoed fhim the 
pnpsB. Many Limnerias, it will 
be remembered, issne from the 
larvae of their hosts before the 
latter have transformed. 

We also reared aboat the same 
time, from the same lot of web- 
worm pnpsB, specimens of a Bra- 
conid parasite, which we have de- 
termined as Mr. Oresson's Ag€Uhis 
exaratus. 




Fio. 64.— X«iiM}«ria mryerMfiti*— liBmAlewith abdo- 
men ftod oTipMitor •hown detached at left; male 
abdomen at right— enlarged (original). 



AN APHIS ATTACKING OABBOTS. 

In his report as State entomologist of New York, for the year 1886, 
p. 123, Pro£ J. A. Lintner records the reported appearance of Aphides 
on carrots and parsnips, at Oakley Park, Mass., in safficient numbers 
to serioasly injure the crop. As no further particulars or specimens 
were furnished the professor, and as this is the only case on record 
where the carrot in this country has been attacked by Aphides, we are 
left totally in the dark as to what particular species was engaged in the 
depredations. 

Buckton* states that Siphoooryne poBUnacas (Linn.) was found abun- 
dantly on carrot, at Haslemere, in July, and Ourtist says that in 1847 
a field in Gilford, Surrey, was about one-tenth destroyed by an attack 
of AphU dauci (Fab.), and another species of Aphis occurs in Ckstober 
about the roots. Miss Ormerod { tells us that a serious attack occurred 
at Newton Farm, near Glasgow, in 1879, and also states that carrots 
are attacked by several kinds of Aphides, among them Aphis papaverU 
Fab., which infests the leaves, and A. carrotcBj which affects the flower 
stems, and also the below-ground portions of the plant. M. Lichten- 
stein § names in his list seven other species which infest the carrot, three 
of them attacking the parsnip also. 

* British Aphides, Vol. II, p. 24. 

t Farm Insects, p. 403. 

X Rep. Obs. Ii^j. Ins., 1882 (Sixth Report), p. 18. 

$ Lintner, Rep. St. Ent., N. Y., 1886, p. 123. 
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In JanoarjTy 1889, we observed the seed heads of carrots in a garden 
near Hobart, Tasmania, thickly populated by aspecies of BhopaloHphum,* 

On October 3, 1888, 1 found several carrots in a fleld near La Fayette, 
Ind., infested with an Aphis which Dr. Biley found to closely resemble 
A. plantaginiij and also a species which occurs in the vicinity of Wash- 
ington, D. 0., on the roots of Portulaca. At this time those observed 
by me were clustered on the bases of the leaf stalks and also an the 
fibrous rootlets. A few days later, what appeared to be the same species 
was found on the roots of Portulaca oleraoeaj and specimens fh>m both 
this and the carrot were placed in a breeding cage, where both plants 
wMe acoessible. So &r, I had only observed wingless individuals, and 
these seemed to be all females ; at least I saw no males. Soon after the 
28th of October the females in the breeding cage began to deposit eggs 
on both carrot and Portulaoa. This was continued up to the 5th of 
November, when I was called away for several weeks, and on my re- 
turn, November 26, all had disappeared. 

The eggs were light-colored immediately after deposition, but soon 
became shining black, like those of Aphis mali, but were rather smaller. 
As I left home soon after for an absence of several months, no oppor- 
tunity was offered to watch the development of the eggs. 

On August 15, 1889, the same species was found, both on the rootlets 
of carrot several inches below ground and also on the roots of Portulaca 
oleracea. On the 23d of the same month apterous individuals were ob- 
served on the roots of the latter plant, and among them a winged fe- 
male. 

October 16, examples, differently colored, but seemingly belonging to 
this species, were found on salsi^. Although the attempt was made 
to rear them on this plant, the result proved a &ilure, and neither eggs 
nor winged individuals of either sex were obtained. So far I have ob- 
served no serious injury to carrots or salsify by reason of the attacks 
of these insects. — f F. M. Webster, February 15, 1890. 

MOBB INSECTS INJURING THE TEA-PLANT IN OBYLON. 

Mr. E. Ernest Oreen, of Eton, Punduloya, Ceylon, has sent us the 
continuation of the articles which he is publishing in the Oeylon Inde- 
pendent upon the above subject. The first nine installments are re- 
viewed upon pages 192-193 of No. 6 of the current volume of Insect 
Life. The additional insects treated are as follows : 

The Tea Aphis {Aphis sp.): This insect is a much darker species than 
the one which occurs upon coflFee, and frequently damages seedling 
plants in the nurseries and the young shoots first thrown out after prun- 
ing. The remedies recommended are kerosene emulsion, 1 part to 80 
parts of water ; phenyle, 1 part to 240 parts of water. The natural 
enemies mentioned are: Syrphid flies, Ohrysopus, Lady-birds, a wasp 
of the genus BhopiUunij and an Aphidiid parasite. 

* Insect Lifk, Vol. I, p. 362. 
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The Dipteroas Leaf-miner ( Oicinii sp.) : This insect is so ooonmou that 
it is difflcalt to find a single tea bash upon which are not a great many 
leaves marked with the remains of its larra. An internal parasite is 
mentioned, and it is stated that this miner canses no appreciable 
damage. 

The Black Omb or Oat- Worm {Agrotis ^uffiua) : The fall-grown larva 
of this insect shears off a namber of yoang plants at each meal. 

The Tineid Leaf-miner (ChracUlaria sp.): This insect affects the 
yonnger leaves only, and has no opportunity of troabling where the 
bashes are regalarly picked. 

The Blae striped Nettle-grab (Parcua lepida) : This is one of the sting- 
ing caterpillars, of which we have a namber in this coon try, and it occars 
in considerable nnmbers on the tea plantations, often completely defo- 
liating the trees. The larva is of a brilliant yellow-green color with a 
rich lilac stripe along the middle of the back and a bright bine stripe on 
each side. The |>oisonoas spines are pale green and are arranged in 
tnfts along the body. The moth is chocolate brown, with a bright green 
band obliqaing across the fore wings ; the hind wings are boff, tinged 
with chocolate at the margins. 

NEW INSBOT LEOISLjLTION. 

As exhibiting the lively legislative interest taken in Oalifomia in re- 
gard to insect pests, and as snpplementary to the Amended California 
Horticaltnral Laws published on pages 8 L to 83 of the present volume, 
we give below a copy of Ordinance No. 26 of San Bernardino Oouuty, 
Oal., which was passed last November. 

Sectiok 1. No person or persons, either as owner, agent, servant or employ^, shall 
keepf 9ellf expose for sale or otherwise distribute within the limits of San Bernardino, 
Coanty, California, any ftaits, plants, flowers or vegetables infected with live scale or 
other insects, or their eggs, larv® or pnp», detrimental or injnrioas to fruit-trees or 
plant-life, or the prodnots thereof, and if any frnits, plants, flowers, or Tegetables 
should, on examination, be found to be infected with scale or other insects, or their 
eggs, larvsB or pupae, the said fruits, plants, flowers or Tegetables shall be diein/eeted 
or destroyed under the direction of the county board of horticultural commissioners. 

Sec. 2. No person or persons, whether as owner, agent, servant or employ^, shaU 
bring, or cause to be brought into the county of San Bernardino, any trees, vines, 
shrubs, scions, cuttings, grafts, plants, flowers, or vegetables from any disutet, 
county, or State declared by the county board of horticultural commissioners of 
said San Bernardino County to be infested with scale or other insects, d*)trimental 
or injurious to trees, vines, fruits or plant-life or the products thereof. 

Sec. 3. No person or persons, as owner, agent, or employ^, sball bring, or cause to 
be brought, into San Bernardino County, California, any trees, vines, shrubs, scions, 
cuttings, grafts, fruits, plants, flowers, or vegetables, from any district, oonnty or 
'state, not declared to be infested, as provided in section two of this ordinance, wiik' 
out giving notice of their arrival to a member of the oountjf board of horticultural commiS' 
sioners or the local inspector of the district into which they are brought ; or plant, sell, give 
away or otherwise distribute them, or cause the same to be done, nmtil they shall Jirst 
have been inspected^ and, if necessary, disinfected to the satisfaction of the ooouty 
board of horticultural cominissiouers of said Sau Bernardino County. 
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[The board respectfally point oat to the ladies of the ooanty that the danger of 
bringing the aoale on boaqueto and small packages of potted plants, oattings, etc., 
from infested districts is as great as ftom larger packages of trees, shmbs, etc., and 
ask a hearty compliance on their part with the above.] 

Sec. 4. Every owner, or owners, or person or persons, in charge or possession of 
any orchard, nnrsery, or other premises in San Bernardino Connty, on which are 
growing any trees, vines, shrnbs, plants, vegetables, or flowers infected with red or 
cottony cushion scale, or the eggs, larv» or«pap» thereof, sAaU, when r€quirtd by the 
countg board of korHemlUral eommUiiomen, as in their discretion may seem neces- 
sary, out book and dmnfeet said infested trees, vines, shrnbs, plants, vegetables, or 
flowers to the satisfaction of said board, or dig out and destroy the same as said 
board may direct. 

[From observation and experience so far gained, the board are convinced that the 
most snccessfol and cheapest methcd of treatment of the above-mentioned scale is by 
cutting back and defoliating the tree so that it may be thoroughly scrubbed in every 
part, subsequently spraying it and the surrounding trees.] 

Sbc. 5. Any person or persons who shall ship or bring, or cause to be shipped or 
brought into San Bernardino County, any trees, vines, scions, cuttings, grafts, shrnbs, 
plants, vegetables or flowers, shall have placed upon or securely attached to each box, 
paekagCf or separmie parcel of such trees, vines, scions, cuttings, grafts, shrubs, plants, 
vegetables, or flowers, a distinct mark or label, showing the name of the owner or 
shipper, and the locality where produced. 

[The attention of purchasers and nurserymen is particularly called to this section, 
and a strict compliance with its provisions will greatly facilitate the work of the 
board in determining infested districts.] 

Sbc. 6. The county board of horticultural commissioners shall from time to time, 
as in their discretion may seem necessary by publication in a newspaper of general 
circulation published in the county, publish a list of the districts, counties, or States 
which they declare to be infested for the purpose of this ordinance. 

[The board will, as soon as they can obtain the necessary information, publish a 
list of the districts which they declare to be infested. In the meantime they would 
urge all persons to refrain from purchasing any trees, etc., fh>in Los Angeles or Or- 
ange Counties.] 

Sxc. 7. Any person violating any of the provisions of this ordinance is punishable 
by imprisonment in the county jail not less than ten days, and not more than one 
hundred days, or by a fine not less than ten dollars nor more than one hundred 
dollars, or both. A Judgment that the defendant pay a fine may also direct that he be 
imprisoned until the flue be satisfied, specifying the extent of imprisonment, which 
must not exceed one day for every dollar of the fine. 

Skc. 8. This ordinance shall take effect and be in force on and after the first day 
of November, 1»89. 

A TEST CASE UNDER THE HOBTIOULTITBAL LAW. 

Some time duriug January the Los Angeles county horticultural 
cominissioD secured the arrest of a frui^grower who refused to destroy 
the scale insects upon his trees; and we learn from Mr. Coquillett that 
the trial has recently taken place, and that it resulted in the acquittal 
of the individual after the jury had been out but five minutes. The 
culprit pleaded many extenuating circumstances, and the sympathy of 
his neighbors was evidently on his side. The prevailing sentiment of 
the firui^growers of Los Angeles Connty is that they are abundantly 
able to take care of their own trees, and they are strenuously opposed 
to any dictation as to when they should spray and what they should 
spray with. 
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LOCUSTS IN INDIA. 

The occurrence in 1889 of awtirms of locasts in Northwest India is 
taken advantage of by Mr. E. C. Gotes, of the Indian Mnsenm, of Cal- 
cutta, to elucidate several doubtful points in the history of these de- 
structive insects for a complete report which is being prepared under 
the direction of the trustees of the Indian Museum. To this end a cir- 
cular, copies of which we have just received^ has been distributed in the 
regions likely to be overrun, giving, in brief, accounts of the more de- 
structive of the recent locust invasions. 

There is some doubt as to the species of locust which invades India, 
and it is to settle this point and also to determine the distribution and 
the limits of the permanent breeding grounds that the circulars have 
been sent out. The locust generally referred to in India is Aeridium 
peregrinumy supposed to be the locust of the Bible, but it seems proba- 
ble that a second species is responsible for the invasion of Madras in 
1878 and Deccan in 1882-^83, while the first-named species extends its 
ravages rather into the dry plains of the Punjab and Biyputana. 

The circular gives the life-history and habits of the locusts, together 
with short accounts of the remedies that have been employed against 
them. The latter chiefly consist in the destruction of the eggs by 
plowing, and of the newly hatched locusts by driving them into 
ditches, where they are covered with earth. The screen system success- 
fully employed against the locusts in Cyprus and Algeria is also de- 
scribed. The winged locusts have been destroyed by driving them into 
lines of burning straw. We shall look for the full report with consid- 
erable interest. 

NEW INJHBIOUS INSECTS IN COLORADO. 

The list of injurious insects of Colorado has recently been augmented 
by the discovery of three beetles, at Denver, by Mr. H. G. Smith, jr., 
viz, Bruchua obsoletuSj vskT.ftibcB Riley jL(iehnostemafu8cay Ami Tenebrio 
obsourus. Specimens of all of these have been seen by me. The two 
latter species have been verified by Dr. Horn. — [T. D. A. Cockerell, 
West Cliffe, Colo., March 3, 1890. 

OBITUARY. 

The Entomologists^ Monthly Magaaine announces the death, in its 
February number, of Prof. Heinrich Frey, of Zurich, from apoplexy, 
on the 17th of January, 1890. The death of Monsieur Lucien Buquet, 
who was treasurer of the Entomological Society of France for forty -five 
years (1842 to 1887), is also announced as having occurred the middle 
of December, 1889. He was appoi u ted honorary treasurer of the French 
Society on his retirement, in 1887, and published many notes on Coleop- 
tera in the ^' Annates." 
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AN lOEBTA IN FLORIDA. 

Passed Assistant Paymaster H. B. Smith, U. S. N., uow stationed at 
Key West, Fla., sent to this Department on the 24th of March a bark- 
louse infesting the Bose. April 12th he sent farther (Specimens, inclad- 
ing a complete plant and all stages of the insect, except the male. We 
have recognized in this insect what seems to be a new species of the 
genns Iceryaj bat which resembles more closely Icerya sacehari — tbe 
sugar-cane pest of Mauritius — than 2. purehasiy the citrus pest of Cali- 
fornia. The young lice are indistinguishable firom J. purohasij but tbe 
adult females lack the fluted ovisac and the glassy filaments. They 
are covered with white meal-like wax, and when this is removed they 
show the contrasting colors of black and red. The black is upon the 
dorsum of the thorax, and the red is upon the entire ventral surface 
and the dorsum of the abdomen. The younger stages are entirely red. 
The antennse in the different stages are almost indistinguishable from 
those of i. purchoH; the mentum and rostrum are present, and the 
genito-anal ring lacks bristles. The second stage of the larva pos* 
sesses not only the six long anal bristles, but has a row of very long 
bristles on the lateral border of the abdomen. While it is somewhat 
unsafe to generically refer a MonophlcBbid without the male, we hope 
soon to get this, and will then endeavor to fully characterize and illus- 
trate the species in a near number of Inseot Life. Meanwhile, we 
would propose for it the MS. name Icerya roice. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON. 

Marak 6, 1890.— Mr. Schwarz exhibited and remarked upon the following species of 
Coleoptera, which are new to tbe faaua of North America: Latkridius {C<minomu$) 
nkodifer West wood ; Aetinopterffx fudeola AUibert, JrrhipU lanieri Gn^rin, and Fro* 
hatiui umbraHlis Dnval. He also showed specimens of Temnoekila hubhardi L^veill^, 
and Terefrio9(ma homii Lewis, recently described in European Journals, from the 
semi-tropical reipon of Florida. He finally drew attention to Dr. Horn's recent re- 
vision of the North American species of Oohtkehiuif and spoke of the geographical dis- 
tribution of these aquatic beetles. 

Mr. Marlatt presented a note on a dipterous larva infesting the seeds of Xanthium. 
He had found these larvie at Manhattan, Kans., and, during the past winter, in the 
District. Drawings were exhibited illustrating the larva and the nature of its work. 

He also presented a short note on the food-habits of PHlopiera drummandi. 

These notes were discussed by Messrs. Schwarz, Townsend, and Howard. 

Mr. Townsend read a paper entitled ** Notes on AcridiidflB in Michigan/' which re- 
lated more particularly to dates of appearance and habits. 

C. L. Mablatt, 
Becording Secretary, 
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SPECIAL H0TE8. 

Bibliography of American Economic Entomology.*— We are pleased to be 
able to announce that Parts I, II, and III of the Bibliography of the 
more important contribatious to Americap Economic Entomology, by 
Samaei Henshaw, were published April 7, and are now ready for dis- 
tribution. The larger share of the edition has been published under 
four covers, as follows : (I) Part I, the more important writings of Ben- 
jamin Dann Walsh, a pamphlet of 49 pages and 385 titles; (2) Part II, 
the more important writings of B. D. Walsh and C. V. Kiley, comprising 
46 pages and 478 titles; (3) Part III, the more important writings of 
Charles Valentine Biley, covering 276 pages and including 1,555 titles; 
and (4) an index to the first three parrs, covering 83 pages and includ- 
ing, besides the general index, systematic indices of the n(*w names 
proposed by both writers. The remainder of the edition has been pub- 
lished in one volume, cloth bound. We take this occasion to state that 
although Professor Eiley has been greatly interested in the plan and 
has actively promoted the preparation of the general Bibliography, he 
is not at all responsible for the present publication, which was decided 
upon and the proofread during his absence in Paris last summer. 

Subsequent parts of the bibliography will include the references to the 
economic writings of other American entomologists, and its completion is 
now only a matter of a very few months. Mr. Henshaw has been en- 
gaged upon this task for several years and his work has been well and 
carefully done. We hope that working entomologists will find this 
volume of assistance in lightening their labors in necessary biblio- 
graphical research, and we know from our own experience that the 
completion of the entire work will result in a great saving of time to 
investigators. — L. O. H. 

* Bibliography of the more important contributions to American Economic En- 
tomology. Prepared, by authority of the Secretary of Agriculture, by Samuel Hen- 
shaw. Parts I, II, and III. The more important writings of Benjamin Dann Walsh 
and Charles Valentine Riley. Washington : 1890. 
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Bulletin No. 21, Divlaion of Entomology.* — Cnderthis Rerial namber Mr. 
Koebele's report on his trip to Aastralia and New Zealand to investigate 
the natural enemies of Icerya purch<i9i has recently been published. 
The bulletin is a narrative account and is plain and circumstantial. 
It is devoted almost entirely to the subject of his quest, but incident- 
ally mentions some of the insect pests to Australian agriculture. 
Among these are Otiorhynckus cribricoUiSj a common south European 
Snout-beetle which has been imported. into Australia, and is injurious 
to the Olive ; Aspidiotus rossi Crawford, a Bark-louse injuring a variety 
of shrubs, including the olive tree; the Woolly Apple-louse {Sehizaneura 
lanigera) probably introduced from this country' ; Chartologa australis^ 
Sauss. MS., a destructive migratory locust which in South Australia 
takes the place of our Melanoplus spretus ; the Black Scale {Lecanium 
olece)j probably introduced direct from Europe on the Olive ; several 
scale-insects of the subfamily MonophlcBbince, injurious to the Eucalyp- 
tus; Mictis prof ana Fa,b. and a new species of Aspongopus — two Heter- 
opterous insects injurious to the Orange— and three species of J1fe2o{(>ntA»(2 
beetles injurious in the larval state to wheat crops. These are : Scitala 
nigrolineata Boisd., 8. pruinosaDeAm.^ and Anodantonyx vigilans Sharp, 
the Isitter described in the last number of Insect Life, page 302. The 
beetles were determined for us by Dr. David Sharp, of England, and 
the migratory grasshopper by M. Henri de Saussure, of Geneva. We 
have illustrated the report with 16 figures, II of which are new. 



Recent important Entomological Reports.— Mr. Fletcher's report as ento- 
mologist of the experimental farms of Canada for 1889 reached us 
April 14 1 from Canada. He has some 30 pages of interesting matter 
illustrated with a dozen cuts. The principal articles concern the Hes- 
sian Fly, the Grain Aphis, the <' Wheat Stem-maggot" (better known as 
the American Meromyza), Cut- Worms, Mediterranean Flour-moth, Gran- 
ary Weevils, Spraying with Arseuites, Fuller's Bose-beetle, and a curi- 
ous account of insects injuring a wooden water pipe. The principal points 
brought out are the facts that the Meromyza breeds freely in several 
kinds of grasses, the suggestion that an early sown strip of wheat 
or barley may be used as a trap for the same insect, and an indorse- 
ment of the poison trap remedy for Cut- Worms. 

Prof. J. B. Smith has favored us with his bulletin on the insects in- 
juriously affecting Cranberries in New Jersey.} He gives full illustra- 

* U. S. Department of Agriculture. Division of Entomology. Bulletin No 21. 
(Revised Edition.) Report of a Trip to Australia made under direction of the Ento- 
mologist to investigate the Natural Euemies of the Fluted Scale, by Albert Koebele. 
(Published by authority of the Secretary of Agriculture.) Washington : 18U0. 

t Experimental Fatms. Reports of the Director, Chemist, Entomologist and Bot- 
anist, Horticulturist, Poultry Manager, and Superintendents Experimental Farms, 
for 1889. Ottawa. 1890. 

t Special Bulletin New Jersey Agricultural College Experiment Station, K, Febm 
ary 28, 1890. 
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tions aud accouuts of the Black-headed GraDberry-worm {Rhophobota 
vaccini(ma)j the Cranberry Fruit- worm {Acrobasis vacdnii), the Tip Worm 
(Cecidomffiava€cinii)y the Cranberry Scale {Aspidiotiissp.), Grasshoppers 
aud Locusts and Cranberry Leaf-hoppers. The principal pests are the 
two first mentioned, and for the first he recommends reflowing, kero- 
sene, and Paris green. For the second he advises an application of Paris 
green or London purple after all the blossoms are ofi", or nearly all of 
them, aud the berries are generally set. He follows Professor Fernald 
in considering Teras oxycocoana Pack, as distinct from T. vaeeiniana^ 
though our own conclusions as to the synonymy were based on a speci- 
men of the former determined by Dr. Packard. 

Miss OrmeroiPs report for 1889* reached us during April. The lead- 
ing article of the report is a consideration of the disease known as 
clover sickness, produced mainly by an Anguillulld — Tylenchus devasta- 
trix. Several measures of prevention and remedy are pointed out, viz, 
rotation of crops, a dressing of gas lime, avoidance of the use of dung 
from infested clover or oats, the application of sulphates and deep plow- 
ing. The Clover-root Cecidomyia is mentioned and some consideration 
is given to Millipedes, Clover and Pea Weevils, the Hessian Fly, two 
species of OsciuidsB, the Wheat Bulb fly (Hylemia coarctata)^ the Cur 
rant Gall mite, the White Currant-scale {Pulvinaria ribeHcB)^ the Medi- 
terranean Flour-moth, the Wheat Fly, and certain orchard insects aud 
a few species injurious to Pine, Plum, and Turnip, together with some 
further notes on Ox Warbles, repeating her statements regarding 
** licked beet ^ and "jelly," reviewed in No. 5 of the current volume of 
Inseot LiFB and adding further statistics from correspondents. There 
is an appendix upon Xyleborus diepar in which the use of trap wood is 
recommeuded and Eichofi'^s work on Bark-beetles is quoted at length, 
particularly with reference to the food of the larvae, a subject which we 
touched upon on pages 279-280, No. 9 of this volume. 

We have just received from Professor Forbes his fourth and fifth re- 
ports as State Entomologist of Illinois.! These reports although greatly 
delayed are none the less welcome. On account of the delay Professor 
Forbes has been obliged to withdraw several articles already prepared 
upon subjects which more recent observations will enable him to treat 
better hereafter. 

The fourth report includes articles upon arsenical poisons for the 
Oodliug Moth, iu which the conclusion is reached that 70 per cent, of the 

* Report of ObservationH on Injnrions Insects and Common Farm Pests during the 
year 1889, with methods of prevention and remedy. 13th Report, by Eleanor A. 
Ormerod. London, 1890. Price 18d. 

t Fifteenth Report State Entomologist on the Noxions and Beneficial Insects of 
the State of Illinois. Fourth Report S. A. Forbes ; for the years 1885 and 1886. Spring- 
field, lr89. 

Sixteenth Report State Entomologist on the Noxious and Beneficial Insects of the 
State of Illinois. Fifth Report S. A Forbes; for the years 1887 and 1888. Springfield, 
1890. 
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crop can be sared by spraying; a second eontribation to the knowledge 
of the life history of the Hessian fly, indicating that the development 
of a third brood of larvse may sometimes detract from the effect of late 
sowing; the life history of the ''Wheat Bulb-worm" (the American 
Meromyza) showing three broods in Uliuois; Mr. Weed's article apon 
an outbreak of iujurioas locusts in Illinois (the same paper as read be- 
fore the Society for the Promotion of Agricultural Science in 1888) and 
an article by the same author upon some common insects affecting the 
foliage of young Apple trees in the nursery and the orchard. There is 
an appendix by Professor Forbes on the present condition and prospects 
of the Chinch Bug in Illinois which was summarized on page 222 of Vol. I 
of Insect Lipb. The only illustrated article is that by Mr. Weed 
upon Apple insects. 

The fifth report is more eztensivcy covering 104 pages and includes 
three chief articles, viz: Studies on the Chinch Bug, II, the Corn Bill- 
bugs, and Notes on Cut Worms. The report is illustrated by six beauti- 
ful heliotype plates, two and one-half devoted to Bill Bugs, and the others 
to Cut Worms, the Wheat Thrips, and the Burrowing Web- worm {J^aeuda- 
naphora arcanella). Professor Forbetf gives an excellent account of 
former observations upon the species of Sphenophorus, ordinarily known 
as Bill Bugs. As an appendix to the report, an extensive analytic 
economic bibliography of the Chinch Bug from 1875 to 1^88 is given^ 
covering one hundred and twenty-two pages. It seems to be as full 
and complete as great pains can make it. 

Mr. Whitehead's third annual report* has also just been published. 
It includes a consideration of some thii ty topics, several of which are also 
considered in Miss Ormerod's report. The articles are all short, nearly 
all are illustrated, and though containing little that is original, the re- 
port, as a whole, is well adapted to the use of British farmers and 
gardeners. 



Work at the ComeU station — Professor Comstock, in Bulletin 15 of 
the Cornell Agricultural Experiment Station, December, 1889, entitled 
'< Sundry investigations made during the year,'' gives an account of 
the Apple-tree Tent-caterpillar (Glisiocampa americana). Though this 
is a well-known insect, yet, on account of its great increase of late years 
as a pest, a brief restatement of its habits is not at all out of place. 

lu the second annual report of the Station, for the year 1889, Pro- 
fessor Comstock presents an outline of his work as entomologist for 
the year. The Wheat Saw-fly {Cephus pygmceus) has been studied and 
the ^^ clematis disease" has been determined to be due to Heferodera 
radieicolaj the same Nematode worm, of the family Anguiliulidas, which 

*Third Annual Report ou Insects and Fougi injurious to the Crops of the Farm, the 
Orchard, and the Garden, by Charles Whitt- head, esq., F. L. 8., F. G. S., 1889, London. 
1890. Printed for Her Majesty's stationery office by Eyre & Spottiswood, printers to 
the Queen's most excellent Majebty. 
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is the sabject of Professor Atkinson's Balletin No. of the Alabama 
Agricaltnral Experiment Station, recently noticed in these pages. 

A series of field experiments is proposed by Professor Comstock the 
present year to determine the best method of combating it. Work 
has also been prosecuted on wire- worms ; a hop-yard has been estab- 
lished for the study of the Hop Aphis ; and much attention has been 
given to a species of Aleurodes (A. vaporiorum) which infests in its 
early stage the under side of the leaves of various plants and has not 
before been mentioned as occurring in this country, although it is a 
well-known European pest. 



Ohio Station Investigations.— Article XIX in Bulletin 7, volume II 
(Second Series, No. 14) of the Ohio Agricultural Experiment Station, 
entitled "Notes on Experiments with Remedies for certain Diseases,'' 
by Clarence M. Weed, is interesting as treating of the matter of com- 
bining insecticides and fungicides, or applying at the same time a remedy 
to destroy fungus diseases as well as insects. Mr. Weed states that the 
practicable application of such a combination originated in the division of 
entomology and botany of the Ohio Station. The case is well set forth 
in the article, by an extract from a recent paper by Mr. Weed in Agri- 
cultural Sdenoe (date not given). It is proposed that by combining the 
copper sulphate solution for blight and the Paris green or London purple 
solution for the Colorado Potato-beetle, a solution can be made that at the 
same application will kill both, and lessen the expenditure of time and 
labor. In the same way a vineyard may be protected from black rot 
and various leaf-eating beetles by combining such applications as are 
used for each. A note on the efficacy of ^^ eau celeste'' for mildew and 
the Rose Beetle was published in Insect Life for July, 1888 (Vol. I, p. 
32), and we may add that combined applications for insects and fungi 
have long been made in France. 

A r6sum6 of the principal injurious insects noticed by the Ohia 
Agricultural Experiment Station during the year 1889 is given in the 
Eighth Annual Report, published in Bulletin 8, Volume II, second 
series, of the Station. Two insects that gained prominence during the 
year are the Grain Plant-louse and the White Grub. An original 
figure of the wingless form of the former is given, and its great abun- 
dance in June and sudden decrease from the attacks of Lady-birds and 
Hymenopterous parasites are noticed. 

A new remedy is claimed for the Clover-seed Midge (Ceoidamyia 
leguminicola\ which consists in mowing the field about the middle of 
May when the heads are just forming. The new crop of blossoms fol- 
lowing matures between the two broods of the midge, thereby escaping. 
This is but a variation of a remedy originally proposed by Professor 
Comstock in the Annual Report of this Department for 1879, page 195, 
and reproposed by Mr. James Fletcher in 1887. 
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Foar clover iDsects additional to Mr. Weed's recent list are given. 
These are two butterflies ( Cyaniris pseudargiolus and Epargyreus tityrus) 
and two plant-lice {Aphis trifolii and Callipterus tri/olii). Snccessfnl 
spraying with arsenites has l>een carried on against the Plnm Cnrcaiio 
and the Codling Moth. 

Original figures are given of a Sphinx larva covered with Apanteles 
cocoons,' the green Apple Leaf-hopper {Empoasca albopicta)y the Rose 
Leaf-hopper ( Typhlocyba rosa) and Belostoma americanum. 

A method is set forth for covering cacamber vines with a ganze-cov- 
ered frame to protect them from the Striped Beetle {Diain'oiica vi(tata). 
The Bean Weevil {Bruchus obsoletus)^ Pear or Cherry-tree Sing, Im- 
ported Cabbage- worm {Pieris rapie)^ and Strawberry Boot-loose (Aphiif 
forbm) are also treated. 



Profeuor 'Westwood's Revision of the Mantidas.— The veteran entomol- 
ogist, Professor Westwood, has jast issued a monumental work on the 
curious insects of this Orthopterous family, which is entitled ^^ Revisio 
Insectorum Familiar Mantidarum, Speciebus novis ant minus cognitis 
descriptis et delineatis.'' It consists of a synonymical and bibliograph- 
ical list of the species of the family, full descriptions of one hundred 
and eight new or little known species, a bibliography of the family, and 
an alphabetical index of the genera, species, and synonyms. There are 
fourteen magnificent quarto lithographic plates drawn by the author, 
comprising figures of one hundred and twenty-seven different forms. 
Professor Westwood's record has seldom, if ever, been approached 
among entomological workers. Since 1827 he has constantly been pub- 
lishing valuable contributions to our science, and now at the age of 
eighty-four to bring out a work of this character is an event probably 
beyond precedent. 

Of the five hundred and thirty-two species catalogued for the whole 
world but twelve are found in America north of Mexico. These are the 
following : 

GonaiUta prUea Fabr. The$proHa baeuHna Bates MS. Stagmomaniis oarglma Johan- 
OUgonyx ukleriSthl. t Sphendale infuscata Sanes. son. 

Oligonyx acudderi Saoss. f Phatmomantisgrandis Sanss. Stagmmnantia dimidiata Barm. 
OUgonyx graminis Scudd. Mantis wheeleri Wheeler. StagmowumUa t minor Scodd. 

r$endavate8 mexieana Sanss. 



Another new entomological Journal — We have jUSt received the first 
number of Volume I of the ^^Entomological Record and Journal of Vari- 
ation,^ edited by J. W. Tutt, F. E. S., and published by W. H. Allen & 
Co., of London. This first number relates exclusively to Lepidoptera, . 
but in the prospectus we notice no mention of an intentional restriction 
to this order. The magazine will be devoted to the wants of English 
entomologists and restricted to their own fauna and such parts of for- 
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eign entomology as they need in the understanding of the British spe- 
cies. The subject of variation will occupy a leading position. 

The principal article in the first number is upon the genus ^^Acronycta 
and its Allies," by Dr. T. A. Chapman, and is followed by a general 
consideration of '^Melanism and Melanochroism in British Lepidoptera," 
by Mr. Tutt, who agrees with Mr. Gockerell in considering that melan- 
ism depends largely upon humidity for its occurrence. " Notes on Col- 
lecting" bring out several interesting points, and the editor contributes 
some good '< Practical Hints " regarding the breeding of rare species. 



A necrophagouB Dipteron.— In the present number we publish an article 
by Mr. Webster upon certain flies found infesting a human corpse in 
Indiana, and under << Extracts from Correspondence" some correspond- 
ence upon the general subject as well as upon this particular instance, 
which will supplement his communication. We had hoped to introduce 
figures of the species sent by Mr. Webster (Conicera sp.), but anust 
defer them for a near number of Insect Lifs. 



Florida Orange Scales in California.— The fruit-growers of California are 
just at present very much disturbed over the importation of fruit trees 
from Florida which are infested with several scale-insects which have 
not before been prevalent in the former State. Among these are the 
Long Scale (MytiUispU gloverti)^ the Purple Scale {M. citricola)^ and the 
Chaff Scale (Parlatoria pergandii). The May number of the Bural Cal- 
ifomian is largely occupied with discussions of the probable damage 
which will be done by these pests and the necessity for a rigid quaran- 
tine. We have received a number of letters also from California asking 
our opinion and have replied that while there seems reason to believe, 
and we are inclined to believe, from the evidence at hand, that the scales 
above mentioned will not flourish in certain parts of southern California 
like Riverside where the heat and dryness are great, yet it will be un- 
wise to depend too much on the limited experience of the past We 
have therefore reiterated our conviction as to the necessity of using 
every precaution to prevent their introduction. 

One pertinent editorial paragraph in the journal referred to strikes 
us as worthy of quotation : 

There seems to be a feeling awakened that the times of political entomologists are 
over, and that in the future men who are versed in the science of entomology are 
only to be appointed to positions requiring some knowledge of that study. 

California has taken hold of the subject of insect pests with consider- 
able energy ; but, as was to be expected from the number of official posi- 
tions created, << political entomologists" have been called into existence 
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and the State has suffered from them. Much has been done in the way 
of connty regulations and State laws governing inspection, quarantin- 
ing, and disinfection, and in many instances these regulations have 
accomplished a great deal of good. We anticipated this scare about 
Florida scales and placed ourselves u[K)n record some time ago as to 
the necessity of the establishment of a quarantine in Florida against 
infested plants from California and vice versa. 



THE INSECT COLLECTIOH OF A LABOE MUSEUM.* 

By C. V. Riley. 
THE TYPE'oR systematic COLLECTION. 

The ideal cabinet collection of a National Museum should represent, 
as completely as possible, the insect fauna of the country, properly 
classified and determined. It x;an, necessarily, have little interest for 
the public at large and should be consecrated to the use of the special- 
ist and to the advancement of the science of entomology. For this 
purpose it should be most carefully guarded and conserved in the 
best-made drawers and cases and secured alike from light and the too 
constant handling of the mere curious. It should constitute a study 
collection to which workers are drawn for unpublished facts and for 
comparisons and determinations. It should be so well conserved and 
provided for as to induce describers of new species to add to it their 
types or authentic duplicates thereof. It will be many years ere 
such an ideal collection can be gotten together, and none now living 
may witness it, but the material now on hand forms a good foundation 
for it. ...... ^ 

THE EXHIBIT COLLECTION. 

The exhibit collection should be something entirely independent and 
apart from the other, and, on account of the rapid deterioration of insect 
specimens constantly on exhibition and necessarily much exposed to 
light, should consist, as far as possible, of duplicates only, or of such 
commoner species as can be easily replaced. Intended for the instruc- 
tion and edification of the lay visitor to the Museum, it should illustrate 
in the boldest possible way the salient characters of the class, the 
larger classificatory divisions and the structures on which they are based, 
and the wonderful metamorphoses and economies of the commoner 
and easily recognized species, particularly in their relations to man either 
directly or indirectly through injury or benefit. 

'Extracted, with slight changes, from the AnDual Report of the Smithsonian Insti- 
tution for lfe?6, Part II, Report of the National Maseam, pp. 182-186, Washington, 
1890. 
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The value of such an exhibit collection depends very mach on con- 
spicuity, and this can best be obtained by the liberal use of diagrams 
and enlarged drawings, as the majority of the most interesting species 
and those which most concern man are almost microscopic in size. 
Such an exhibit collection will miss its m;irk and object whenever it ex- 
ceeds these limits, and by too much detail seeks to interest and instruct 
the specialist or in other ways trenches on the function of the study 
collection. As the Museum, in this department, will, in accordance 
with statute (Kevised bitatures, sec. 5586), receive a great deal of its best 
material through the Department of Agricultnre,«one of the chief aims 
of this national collection should be to reciprocate, not only by preserv- 
ing all systematic material and thus aiding said Department of Agri- 
culture in necessary determinations, but by giving particular attention 
to the biological side of the collection. This I have endeavored to do, 
and the collections illustrating the biology of North American in8e<^ts 
are the largest in the world. 

DBA WEBS AND GASES. 

The character of the drawers and cabinets employed in such a national 
collection is important; for upon it the future preservation of specimens 
very greatly depends. Knowing it to be Professor Goode's desire to 
adapt, as far as possible, the drawers used in all departments to the 
unit size which he has adopted for the Museum, some effort was made 
in this direction ; but the adaptation, while possible for the exhibit col- 
lection, was found impracticable, or at least very undesirable, for the 
study collection. Hence, after carefully studying, in person, the differ- 
ent forms and patterns used for entomological collections both in this 
country and Europe, whether by private individuals or public institu- 
tions, I have adopted a drawer and cabinet essentially after the pat- 
tern of those used in the British (South Kensington) Museum, but best 
adapted in size to our own requirements or conception. The drawers 
are square, with an outside measurement of 18 inches and an outside 
depth of 3 inches. The sides and back have a thickness of three-eighths 
of an inch, while the front is five-eighths of an inch thick. The pieces 
are firmly dove-tailed together, the front being clean and the dove- 
tailing blind. The bottom is of three-ply cross-grained veneer, run into 
a groove at the sides, leaving a clear inside depth of 2^jV inches to the 
frame of the cover. The bottoms are lined in all but forty of the drawers 
with first quality cork one-fourth of an inch thick. At a distance of 
one fourth of an inch from the sides and back and three-eighths of an 
inch from the front there is an inside box of one-eighth inch whitewood 
closely fitted, and held in place by blocks between it and the outer box. 
There is thus between the inner and outer box a clear space all rounds 
in which insecticides or disinfectants can be placed to keep out Museum 
pests, and making it impossible for such to get into the inner box con- 
taining the specimens without first passing through this poison chamber. 
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The entire inside i8 lined with white paper, or, in the case of the on- 
corked boxes, painted with zinc- white. The frontis furnished withaplain 
knob. The cover is of glass, set into a frame three-fourths of an inch 
wide, three-eighths of an inch thick, with a one-fonrth-inch tongae 
fitting closely into the space between the inner lining and outer box, 
which hero serves as a groove. This arrangement furnishes a perfectly 
tight drawer of convenient size, and not unwieldly for handling when 
studying the collection. 

The material of which these drawers are made is California redwood, 
except the cover frame, which is mahogany. The cabinets containing 
these drawers are 36 'inches high, 40 inches wide, 21 inches deep (ail 
outside measurements), and are closed by two paneled doors. Each 
cabinet contains twenty drawers in two rows of ten each, and the 
drawers slide, by means of a groove on either side, onto hard-wood 
tongues, and are designed to be interchangeable. • • • 

The bulk of the collection is still contained in small folding boxes 
which are admirably suited for containing a working collection, espe 
cially of those orders comprising smaller insects like Ooleoptera, Hy- 
menoptera, etc. These folding boxes have the great advantage of 
being readily re-arranged upon shelves and of being very easily used 
in study. 

The folding boxes finally adopted are of white pine, shellacked and 
varnished, the bottom and top double, and cross-grained to prevent 
warping. They are 13 by 8^ inches outside measurement, the top and 
bottom projecting slightly at the front and sides. The inside measure- 
ment is llf by 7. The sides, back, and front are five- sixteenths of an 
inch thick, with a machine joint, which is neat and very secure. The 
boxes are 2f inches in outside depth, unequally divided, the lower por- 
tion 1^ inches outside depth, lined inside with a thin whitewood strip, 
projecting three fourths of an inch above the rim of the outside box. 
Over this projecting lining the lid closes as tightly as practicable and 
is kept from springing by hooks and eyes. The bottom is cork-lined and 
covered with a fine white glazed paper. 

All the boxes are furnished with neat brass label holders into which 
a card containing a list of the contents can readily be placed and re- 
moved at pleasure. This general form of box has long been used by 
us and by other collectors, and the chief demerit which I have en- 
deavored to overcome by the above details, is the tendency to warp 
and crack in the trying steam heat of our Government buildings. 

ABBANGEMENT OF BIOLOGIC MATEBIAL. 

The biologic material is, very much of it, alcoholic; for though many 
of the immature states of insects may be preserved by dry processes, yet 
the bulk must needs be kept in liquid. Where the material is in dupli- 
cate it is well, when it is not too heavy or cumbersome, to place such 
biologic material with the systematic collection ; yet experience has 
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taught that it is wiser to make a separate biologie collectiouy and this 
it is proposed to do. This collection will, iu fact, be a feature of the 
Museum collection in the future. Hence it was very desirable to adopt 
some method of securing the vials in such a manner that they can easily 
be moved from one place to another, and fastened in the ordinary 
boxes and drawers employed for pinned insects. The vials in use to 
preserve such specimens as must be left iu alcohol or other liquids are 
straight glass tubes of varying diameters and lengths with round bot- 
tom and smooth, even mouth. The stopples iu use are of rubber, which, 
when tightly put into the vial, the air being nearly all expelled, keep 
the contents of the vial intact and safe for years. 

Various forms of bottles are used in museums for the preservation of 
minute alcoholic material. I have tried the flattened and the square and 
have studied various other forms of these vials; but I am satisfied that 
those just described, which are in use by Dr. Hagen in the Cambridge 
Museum, are, all things considered, the most convenient and econom- 
ici\l. A more difficult problem to solve was a convenient and satisfac- 
tory method of holding these vials and of fastening them into drawers 
or cases held at all angles, from perpendicular to horizontal. Most alco- 
holic collections are simply kept standing, either in tubes with broad 
bases or in tubes held in wooden or other receptacles ; but for a biologic 
collection of insects something that could be used in connection with 
the pinned specimens and that could easily be removed, as above 
set forth, was desirable. After trying many different contrivances 1 
dually prepared a block, with Mr. Hawley's assistance, which answers 
every purpose of simplicity, neatness, security, and convenience. It is, 
so far as I know, unique, and will be of advantage for the same purpose 
to other museums. Hence I have concluded in this report to give a 
brief description of it. It has been in use now for the past three years, 
and has been of great help and satisfaction in the arrangement and pres- 
ervation of the alcoholic specimens. 

The blocks are oblong, one-fourth of an inch thick, the ends {e c, fig. 
66) beveled, the sides either beveled or straight, the latter preferable 
They vary in length and breadth, according to the different sizes of 
the vials, and are painted white. Upon the upper side of these blocks 
are fastened two curved clamps of music wire (b b), forming about two- 
thirds of a complete circle. The fastening to the block is simple and 
secure. A bit of the wire of proper length is first doubled and then, 
by a special contrivance, the two ends are bent around a mandrel so as 
to form an insertion point or loop. A brad-awl is used to make a slot in 
the block into which this loop is forced (&, fig. 66, 5), a drop of warm 
water being first put into the slot to soften the wood, which swells and 
closes so firmly around the wire that considerable force is required to 
pull it out. Four pointed wire nails (d d d d), set into the bottom so as 
to project about one-fourth inch, serve to hold the block to the cork 
bottom of the case or drawer in which it is to be placed. The method 
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of ase is simple and readily seen from the accompaDying figures, which 
represent the block from all sides. 

The advantages of this system are the ease and security with which 
the block can be placed into or removed from a box ; the ease with which 
a vial can be slipped into or removed from the wire clamps; the security 
with which it is held, and the fact that practically no part of the cou- 
tents of the vial is obscured by the holder — the whole being visible from 
above. 

The beveled ends of the block may be used for labeling, or pieces of 
clean card-board cut so as to project somewhat on all sides may be used 
for this purpose and will be held secure by the pins between the block 
and the cork of the drawers. 
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Pio. M.— Vial-holder; 1, blpck, with vial beveled on all8ide»; 2, do. beveled only on endft; 3, block, 
end view; 5, do. section; 4, 6, do. Bide viewA; a. block; b. spring wire clamps ; e, beveled enda of 
block; d, pointed wire nails; e, point of insertion of clamp (lettering on all figures corresponds.) 
After Riley. 



NOTES OH LAHOUEIA. 

By F. H. Chittenden. 

While on a collecting trip during June of last year I observed a speci- 
men of that handsome little Erotylid beetle, Languria mozardi Latr. on a 
Composite plant, the daisy flea-bane — Erigero^iramosus Ws\t. (strigosus 
Muhl.) — the stem of which it was engaged in gnawing, having already 
cut with its mandibles a fair-sized hole preparatory to the deiM>sition of 
its eggs. 

In the aecount of the habits of this species published- by Prof. J. H. 
Gomstock in the Annual Eeport of the U. S. Department of Agriculture 
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for 1879 (p. 199) it is stated that <^ the adalt beetles begin to issae iu 
August and on continually, making their exits until late in October. 
There is probably only one brood in a season, and the insect hibernates 
in the beetle state. An examination of many stalks (clover) during the 
winter failed to show the insect in any stage of growth." 

When reading this account I remembered having seen during the 
preceding summer a female Languria mozardi ovipositing iu a common 
species of ragweed {Ambrosia trifida), A visit in the following Novem- 
ber to the locality where this observation was made resulted in the dis- 
covery of facts that throw new light on the habits of these beetles. In the 
ragweed stems were found some half dozen specimens of larvae, which^with 
the aid of the description and figure given in the article above referred 
to, I was enabled to identify as belonging to some species of the genus. 
Of these larvae all but one agreed with the published description and 
were afterward found to be L. mozardi. One specimen, however, was 
larger than the others and differed iu other respects from the descrip- 
tion. This specimen transformed and proved to be L. gracilis Newm. 
The larvae did not appear to be feeding on the fresh white pith, but 
rather in thedead and discolored pith. They have a habit of frequently 
doubling up, assuming a shape that may be represented by an interro- 
gation point : »• . Possibly by thus doubling up they are enabled to 
crawl up and down in the nearly hollow stems in which they live. Part 
of the larvae were kept till April of the ensuing year, proving that they 
hibernate in this as well as in the adult state. 

Can it be said of these beetles as of Gerambycidae and allied families 
that they are single-brooded or double-brooded f As is the case with 
many other Glavicorns they breed the year round and there does not 
appear to be a well-defined or limited number of broods. 

I have frequently observed these spe^cies in June and July on the 
stems of a common nettle ( Urtica dioica), L, mozardi occurring in greater 
abundance, often in copula or busied in gnawing holes in the stems. 

To recapitulate, L. mozardi is known to breed in the stems of clover, 
and specimens of larvae indistinguishable fh>m that of L, mozardi as 
described (l. c.) are mentioned by Prof. F. M. Webster (Rept. U. S. 
Dept. Agr., 1886, p. 674) as infesting the stems of timothy. Both 
species breed in Ambrosia^ and their occurrence under the circumstances 
above recorded on Urtica is sufficient evidence that both breed in the 
stems of this plant as well. The probable oviposition of mozardi iu 
Erigeron ramosus points to this as a likely food-plant, and the occur- 
rence of the same species on the common ox-eye daisy {Chrysanthemum)^ 
a near relative of Erigeron^ would lead to the belief that another Com- 
posite plant might be included in the list 

The habits of the two species are very similar, if not identical, and 
further investigation may show that they breed in the stems of a still 
greater variety of plants. My observations tend to show that they 
favor the Compositae. 
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SOME OF THE BRED PARASITIC HTMEHOPTERA IN THE HA. 
TIOHAL COLLECTIOH. 

It is oar intention, as fast as the material in the National Museum 
collection can be re-arranged, to record in a series of lists in consecutive 
numbers of Insect Life the hosts, dates, and localities of those species 
of Parasitic Hymenoptera which have been reared. New species are 
indicated in MS names where preliminary descriptions, which we hope to 
revise and publish, have been drawn up. 

Tbe advantages of such lists to working entomologists are too obvious 
to require elaboration. 

Family BRACONIDJB. 

Sabfamily Braconinse. 
PatfuiUt. Hatti, 

Bracou Bimplex Creea ^ Cerambyeid (anbred ) under bark of Oak. 

WaahiDgtoD, D. C. 
Collected also at St. Louis, Mo., and in 

Texas. 
Bracou agrili Ashm Agrilua fulgena Lee. under bark of maple. 

Lafayette, Ind., April 21 to May 4, 1887. 
Bracou pectiuator T Say Saperda ve8iiia Say, on Elm f Washingtou, 

D. C. 
Bracou arizoueusis Ashm Andricua coxii Bass. Fort Grant, Axis. , 

March 28 to April 6, 1882. 
Bracou solidagiuis Riley MS Geleohia gallcesolidaginis Riley. St. Louis, 

Mo., August, 1867. 
Bracou atriceps Riley MS Laverna «p.T on Epilobium ang¥L»t\folium, 

Cadet, Mo., September 3, 1886. 
Bracou cecidomyiue Ashm Ceddomifiid gall on Mimulus gluHnosus. 

Alameda, Cal., Jan. 9, 1886. 
Bracou nigripictus Riley MS Sannina exiiioaa Say. Washington, D. C, 

May 10 and June 4, 1879. 
Dolba hyl€BU8 Drury. St. Louis, Mo., Octo- 
ber, 1870. 
Bracousp.T Platynota flavedana Clem., on CloTcr. 

Washington, D. C, September 3, 1879. 
Bracou diastaia) Ashm Dtaatata N. sp. mining leaves of com 

Jacksonville, Fla., June 28, 1886. 

Received also from La Fayette, Ind. 
Bracou gastroidesB Ashm Gasiroidea cyanea Mels. Columbus, Ohio, 

June 7, 1886. 
Bracou phycidis Riley MS Phycis indiginella Zell. Oxford, Ind., July 

9.1886. 
Bracou pissodis Ashm Pissodes strohi Peck, on pine. Wellesley, 

Mass., August 19, 1886. 
Bracoun.sp j^geria exitioaa Say. Kirkwood, Mo., No- 

vemben 1872. 
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ParatUet, HotU, 

BracoD xanthostigma Cr BoUa penitaHe oo Lotas. St. lionis. Mo., 

September 15» 1875. 
Tbrlriotd gall on Goat weed. WoodburD, 

III., Angnste, 1872. 
Geleohia benefioentella Murtf. f^om bolls of 
SolaHum oarolinense, WashiugtoD, D. C, 
June 30 to July 4, 1886. 
Gelechia oerddoa Murtf. Kirkwood, Mo. 
Collected also iu Texas. 

Bracon D. sp Trypeta ffibha Low. gall on Ambrosia. 

La Fayette» lod., May 3, 1889. 

Bracon gracilariiB Asbm ».Oracilaria desmodiella Cbamb. Kirkwoody 

Mo., July 12, I6rt6. 

Bracon bncculatricis Asbm Bueoulatrix n. sp. on oak. Kirkwood, Mo., 

June 10, lc-86. 

Bracon xantbonotos Asbm PbalsBnid pupa on Orange. San Diego, 

Cal., December 18-20, 1876. 

Bracon n. sp Cl\9iocampa conairicia Str. Sacramento, 

Cal., June 16 and 17, 1882. 

Bracon n. sp ^ Froteot^as cesculana Riley. Kirkwood, Mu. 

Bracou califomicos Riley MS CeddamjfHd gall on Baooharia pilularis, 

Alameda, Cal., February 111, 1886. 

Bracon cookii Asbm Leaf-miner on Basswood. Lansing, Micb. 

Bracon notaticeps Asbm Tineid leaf-skeletonizer on Oak. Wasbing- 

ton, D. C, September 30, 1880. 

Bracou gelecbisB Asbm Gtlechia sp. f on Oak. Washington, D. C. , 

Oclober 5 and 6, 1880. 
Gelechia cinerella Murtf. Kirkwood, Mo., 
188L 

Bracou u. sp Gelechia roaeosuffusella Clem. St. Louis, 

Mo., May, 1872. 

Bracon analcidis Asbm Analoia fragaricd Riley. St. Louis, Mo., 

September, 1870. 

Bracon vemoni»cola Asbm Dipteron in seeds of Vemonia. Kirkwood, 

Mo., September 14, ^381. 

Bracon vernonia) Asbm . Platynota aeniana Clem, and Endemie botrana 

Sobiff. in seed capsales of Vernonia nove- 
horacensiB, Wasbington, D. C, May IS- 
IS, 1885, and St. Louis. Mo., April 22. 

Bracon j unci Asbm Coleophoral on Juncua halticuh. St. Louis, 

Mo., September 18, 1876. 

Bracon Jnncicola Asbm Coleaphara oiapitioella Walsingb. on Juncna 

balticua, St. Louis, Mo., September 11, 
1876. 

Bracon trifolii Asbm Coleophora sp. f on white clover. Wasbing- 
ton, D. C, June 30, 1879. 

Bracon tortricicola Asbm Tortricidinseedsof ulmbromaM/kfa. Kirk- 
wood, Mo., April 23, 1885. 

Bracon ennrs Asbm Galls of Buura on Salix calif ornica. Donor 

P. O., Placer Co , Cal., January, 23, 1886. 

Bracon Juglandis Asbm Tineid f larva in walnuts. Los Angeles, 

Cal. 

Bracon pomifoliellsB Asbm Bucou latrix pomifoliella, St. Louis, Mo. 

26862— No8. 11 and 12 2 
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rarasitSM, Hosts. 

BracoD n. sp Rhyn$emaU9 Uneaticollta Say on Asclepias 

corpuboaa. La Fayette, Ind., March *29, 
1809. 

Bracon D. 8p Stnicronfx iychundet on Cuscuta arvensis. 

Wasbiugtou, D. C, Jaiy 24, 1U79. 

Subfamily Exothecinse. 

BathyBtomns n. sp Tortrioid leaf-roller on Oak. Loe Angeles, 

Gal. 
Rhysipolis orcbesiae Asbm Orcheaia ea$ta»ea Melsh. in woody fntagua. 

Grand Ledge, Micb., July 24, 1»81. 
Shybipolis pbozopterid is Riley MS Phoxopteria nubeouUma Clem, on Apple. 

Kirk wood, Mo., May 5, 18^. 

Subfamily Spathiinse. 

Spatbins abdomi nails Riley MS Pklaosinna dentatus Say on Cedar. Salma, 

Kaus., May 23, 1885. 

Spatbins sequoisB Asbm Coleopterous larva on Red Wood. Alameda, 

Cal. 

Subfamily Hecabolinss. 

Cenopbanee prodozi Riley Prodoxua deeipiena Riley onTucca. St. Louis, 

Mo. 

Caitnopbanes bemipty obi Riley M8 Eemiptychua punetatua Leo., in Grape. 

Elizabetb, N. J., 1880. 

C»nopbanes koebelei Riley MS Prodoxua aneaoena Riley on Yucca. Loa 

Angeles, Cal., June 5 to 9, 1886. 
Prodoxua n. sp. on Yucca wkipplei, Los 
Angeles, Cal., January 6 to February 10, 
1887. 
Fronuba n. sp. on Yucca. Los Angeles, 

Cal., September 15, 1886. 
Prodoxua rnarginatiia Riley on Tuooa whip- 
phi. Los Angeles, Cal., May 22, 1886. 

Csnopbanes n. sp Lavema n. sp. gall-motb on Drichoatomum 

dickotoma. Georgiaua, Fla. , July 1 1, 1882. 

Gelcokia gallceaatrella Kellicott on Aater aa- 

teroidea, Bladensburgb, Md., July 5, 1883. 

Subfamily Doryctiiue. 

Doryctes mellipes Asbm Borer in rotten Cberry- wood. Kirkwood, 

Mo., April 27, 18e8. 

Subfumily RhyaaalinsB. 

Rbyssalus atricpps Asbm Cacacta roaaoeana Harr. on Apple. Wasb- 

ington, D. C, July 1,1882, and August 
15, 1886. 

Rbyssalus loxotaenias Asbm Loxoiaenia cUmenaiana Femald on wheat. 

La Fayette, Ind., June 3, 1885. 
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ParatUet, BoH§. 

Rhyssalns n. np Sarrothripa rewayana Dap. on willow. 

Washington, D. C, July 22, 1886. 

Rhyssalas selanarise Aahm Eriocampa oeran f Peck. Washington, D. 

C, July 5, 1H79. 

Kyhssaliis antispilu) Ashm AntUpila ampelopHella Cham, on Grape. 

Kirkwood, Mo. 

Khyssalus trilineatu8 Ashm Coleopkora cary<i^olUVa Chamb. on Hick- 
ory. Washington, D..C., May 5, 1««3. 

Rhyssalos oscinidis A hin Oacinia sp. f on Plantago major. Washing- 
ton, D. C, July 6 to 9, 1888. 

Rhyssaluscalifornicus Ashm . Gall ot Solcaspis chryHolepais Ashm. on Q. 

okrysolepis, Colfax, Cal., December 19, 
1885. 

Rhyssalus gallicola As am . . . .^ Gall of AmphihoUps irizimata Ashm. on Oak . 

Fort Grant, Ariz., Jnne 21 and 23, 1882. 

Gall of Comp9odryox€nus brunneus Ashm. on 

Oak. Fort Grant, Arrz., April 27, 1882. 

Gall of Callirhytes vaccin%\folii1 Ashm. on 

Oak. Fort Grant, Ariz., April 21, 1882. 

Colastes microrhopalsD Riley MS Microrhapala vittata Fah. on different spe- 
cies of Solidago. Washington, D. C, 
Jnne 21, 1884. 

fColastes GoBsyparia ulmi Geoffr. Rye, N. Y., June 

23, 1884. 

Oncophanes melleos Ashm Microlepidopterous T larva on Oak. Kirk- 
wood, Mo., Angnst 24, 1884. 

Subfamily Rhogadinse. 

Heterogamns famipennis Cr Sphinx drup^ferarum t Abb. on Apple. St. 

Louis, Mo., May 10, 1868. 
SmerinthvsjuglandU, Abb. St. Louis, Mo., 
July 15, 1873. 

Heterogamus texanrs Cr Ceratomia amyntor Hb. f on Elm. Lansing, 

Mich., Jnne 18, 1847. 

Rhogas terminalis Cr Leueania unipuncta Haw. St. Louis, Mo., 

Jnne 12, 1876. 
Pwditoa n. sp. gall moth on Solidago Ian- 

eeolata. Washington. D. C. 
Nephelodea violana Gnen. 

Rhogas n. sp Soopeloioma Mus^ Qnen, Washington, D. 

C, June 17, 1884. 

Rhogas Iffitns Cress Aeronycta daotylina Grt. on Alder. Ottawa, 

Can., Angnst 1888. 
Apparently same species found at West 
Cliff, Colo., collected also in Texas. 

Rhogas harrisinie Ashui Procris (Harrisina) amerioana Harr. Jack- 
sonville, Fla., October 9, 1879, and Kirk- 
wood, Mo., October 18, 1881. 

Rhogas geometrffi Ashm Geometrid larva. St. Lonis, Mo. 

Rhogas bnrrns Cress Aeronycta haeta Gnen. on Wild Cherry. 

St. Lonis, Mo., July 16, 1872. 
Aeronycta loheliof Gnen. on Oak. St. Louis, 
Mo., Febrnary 1, 1874. 
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Bhogas riley i Cress Aoronycla oblMta S.- A. on Willow. St. 

Louis, Mo., April, lUdb, and La Fayette, 
Ind. 
NepkelodeB violam Qnen. Ames, Iowa, J a ne 
11, 1887. 

Rhogas platypterygis Ashn Platypteryx arcuata Walk, on Jlmus •erru- 

lata. Washington, D. C, October !0, 
188». 

Rhogas nolaphanflDAshm Nolophana wMlana Grt. St. Louis, Mo., 

November 3, 1870. 

Rhogas simiUimas Ashm Geometrid on Pine. Holderness, N. H., 

September 8, 1883. 

Rhogas desmisB Ashm Desmia wiaoulali$f Westw. Cadet, Mo., 

Jane 17, 1886. 

Rhogas canadensis Cr Clostera ineluta Hb. Washington, D. C, 

September 12, 188*2. 
Rhogas cerane Ashm. C^srasp. T on Willow. Napa County, Cali- 
fornia, August, 1887. 

Rhogas mellens Cr Aplodw iuhrifrontaria Pack, on Empato- 

rium, St. Louis, Mo., 1871. 
EuoroitU gelltraria Pack, on CAr^aaafJ^ 

mam. St. Louis, Mo., October, 1871. 
Apladea ruhivara Riley on Ageratum. St. 

Louis, Mo., April 10,1881. 
Clostera amerioana Harr. St. Louis, Mo. 

Rhogas intermedins Cr Aeronyoia daetylina Gr. on Alniu incana. 

Holderness, N. H., September 27 to Octo- 
ber 5, 1883. 
Aoronifoia oblinita S.-A. Oxford, Ind., Au- 
gust 2, 1884. Washington, D. C, Sep- 
tember 1, 1880. 
Aoronycta sp. f on Alder. New York, Sep- 
tember 25, 1883. 
Acronycta haatuHfera A. and S. on Aider. 

Washington, D. C, June 21, 1883. 
Acronyota amerieama Harr. on Maple. Klrk- 
wood, Mo., October 7, 1877, and Lincoln, 
Nebr., November 4, 1889. 

Subfamily Cheloninas. 

Phanerotoma tibialis Hald Grapholiiha oaryana Fitch. Hickory-nuts. 

Kirkwood, Mo., April 5, ISTa. 

Spheropyx bioolor Cr Arctiid ! Washington, D. C, July 8, 187a 

Chelonus iridesoeus Cr Phycid on ApKyUoH tubero9um, San Diego, 

Cal., June 27, 1887. 
Chnlon us la vema) Ashm Lavema elouella Clem. Kirkwood, Mo. , 

1881. 
Lavema sp. on Epilchimm angue^folimm^ 

Cadet, Mo., September 3, 1886. 
Chelonus pallidus Ashm Geleckia abeeomditella Walk, on Polygonum. 

Washington, D. C, May 2, 1884. 
Chelonus fissus Prov Lepid. gall on Ceanotkue careatme, Colton, 

Cal., June 18, 1887. 
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ParatUes. HotU, 

ChelonuB parvus Say Ctcidomyia M.strohUoidee Walsh. Pahreah, 

Utah. 
Chelonus nanas Prov Nomatns gall on Willow. Los Angeles, 

Cal. 

Sobfamily Sigalphliue. 

Sigalphns oaroulionis Fi tch ConotradhelvB nenuphar Hbst. St. Lonis, 

Mo.y Jnne 15 to July 21, 1870. 
Borer in stalk of Amhroaia, St. Lonis, Mo. , 

May 4, 1873. 
Sigalp^as oopturi Riley MS Capturus longulus Lee. Washington, D. C. 

Jnne 2, 1883. 
Sigalphns nigripes Riley MS !. Andricms ooxii Bass. Fort Grant, Ariz. , 

Jnly27, 1883. 
Schizoprymnns texanns Cr Trypeta aolidaginU Fiteh on iS. oanadenHs, 

Washington, D. C, May 26, 1880. 
Trypeta gall on 8olidago» Utah f 1881. 

(To be continaed.) 



AHTESAX PARASITIC OH CUT-WORKS. 

Four perfect bee-flies (family Bombyliidce) which correspond with the 
description of Anthraa hypomelas Macq., have been sent as by our Indi- 
ana agent, Mr. F. M. Webster, and were bred by him last summer from 
the papsB of a cat-worm which proved to be that of AgroU% Jierilis. 
Prof. 0. P. Gillette, of the Iowa Agricaltaral Experiment Station, has 
also shown as one of three specimens of Anthrcuv {scrobiculata Loew) 
bred by him the past sammer from cat- worm larvse, the species andeter- 
mined. More recently Mr. Ooquillett sent as a note for publication, 
covering a similar experience, from which we may quote the folio wiog: 

Mr. Edwin C. Van Dyke, of this city, who is an enthnsiastic yonng collector of in- 
sects, informs me that on one occasion he placed a Lepidopterons chrysalis in a box 
by itself, and that when next examined this box contained a Dipterous pnpee ; the 
Lepidopterons chrysalis was foand to be entirely empty, and in one end of it was a 
large opening oat of which the Dipterous larva had evidently issued and afterward 
pupated. In due time this pupa produced the perfect fly, and this, together with 
its oast-off pupa-skin and the chrysalis-skin of its host, was kindly presented to me 
by Mr. Van Dyke. The chrysalis which it infested closely resembled that of Taenu}- 
eampa ru/ula Grote, a Noctnid which is rather common in this locality. The fly 
proves to be a specimen of Anthrax molitor Lkbw, one of the commonest Bombyliid$ 
found in this State and scarcely distinguishable from the common Anthrax ftata of 
Europe. The pupa very closely resembles that of Aphcebantus mtu O. S., figured at 5, 
5a and 5b, Plate XVI, of the Second Report of the U. S. Entomological Commission. 
On either side of the last segment are three short teeth, and on the under side of the 
head are five black tubercles, the anterior one being the largest, aud the remaining 
four being disposed in two transverse pairs, those comprising the last pair being con- 
tignouB at their bases. 
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Thoagh these are extremely interestiDg occurrences, and sbow that 
some species of Anthrax may prove of benefit in destroying cat-worms, 
they are not without precedent, as the group to which the species belongs 
is, according to Osten Sacken, known to prey normally on the pupas of 
Lepidoptera, especially NoctusB. la number of species this group is 
about equally represented in Europe and this country, and we find that 
this Lepidopterous parasitism, in regard to which both Osten Sacken 
and Scbiner make only a generalized statement, was recorded by Zet- 
terstedt as early as 1842. Meigen in 1820 stated that nothing was 
known of the early stages of Anthrctx; Westwood in 1840, in his Intro 
duction, mentions only its Hymenopterous parasitism ; but Zetterstedt 
in the Diptera Scaudinaviae, writing in 1842, states that the eggs of the 
first section of the genus, which embraces the species with hyaline 
wings and the tomeutum not entirely black {A.flava Meig., A, eircum- 
data Meig., and A. cingulata Meig.)^ are deposited in the larvse of Lepi- 
doptera. Walker in 1851 makes the same statement in the Insecta Bri- 
tannica, that some of the species are parasitic in Lepidopterous larvae. 
In the second report of the U. S. Entomological Commission, p. 266, we 
have referred to Schiner's statement (as quoted by Osten Sacken) that 
the larvsB of the very nearly allied genus Argyramceba were parasitic in 
Lepidopterous pupse, which fact has also been referred to by late Ger- 
man writers (Entomologische Nachrickten^ 18H5, p. 306). Osten Sacken 
refers particularly to this parasitism of Anthrax in the Biologia Cen- 
trali-Americana, published in 1886, where he states that a certain group 
of the genus is especially parasitic upon the NoctusB. Glover in his 
MS. Notes on the Diptera, and also in Agricultural Report for 1866, 
states that ^' an Anthrax has been bred from the chrysalis of a moth." 




Fig. 67.— ilntArox hypomeUu: a, larva from side; b, papal skin protruding firom cut- worm cbryn 
lis; e. pupa; d, imaj^o— all enlarged (original). 
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MOTJHTAIH SWABMnra OF VANESSA CAUFOSHICA. 
By C. L. Hopkins. 

During an ascent of Moant Shasta, made in Angast, 1889, a most 
interesting occurrence was noted in the flight of countless myriads of 
butterflies ( Vanessa califomioa) at an altitude far above snow-line. 

In our early morning climb of August 29, of the above year, we had 
left our horses at half past 4 o'clock, at what is known as ^^ Uorse 
Oamp," at very near snow-line, where there were many small snow fields 
close about us. Our progress was very slow and tedious, being all of 
the time over loose, sliding fragmentary rocks, or the almost smooth, 
hard-frozen surface of the icy snow^ and which latter did not soften till 
long after the sun had swung high enough to shiue full upon it. Some 
little time after day-light, but loug before we could see the sun, as he 
was hidden from us by the high crest of a sharp ridge on the southwest 
aspect of the mountain (our ascent being made from Sissons, west of 
the mountain), a few signs of insect life were seen in the shape of ^^ snow- 
fleas," two or three large-winged grasshoppers, and, occasionally at 
flrst, a butterfly. The last two were stiffened by the cold as if they were 
there from the day previous. The latter insect increased much in num- 
bers as we ascended, and were many of them found in among and under 
the loose stones as well as a few upon them. 

At perhaps half past 9 we came to a point upon which the sun had 
long been shining, and here they were flying in the air, the flight being 
in a southeasterly direction. From here they seemed to increase very 
rapidly in numbers up the remainder of the ascent to well toward the 
summit. The latter was reached at 11.20 a. m.; the temperature was 
noted at 42P Fah. in the open air. We remained here about a half hour, 
then passed down by way of the Hot Sulphur Springs, and then out on 
the southerly face of the mountain. We again encountered our beauti- 
ful friends at not farther than six or eight hundred feet below the ex- 
treme peak, and now in countless numbers, filling the air with their 
flashing wings, and all passing in the same direction as observed dur. 
ing the ascent — towards the southeast. This strange sight continued 
until we seemed to pass below them, at an altitnde of between 11,000 
and 12,000 feet. The fact of its being a continuous flight of these in- 
sects across the mountain in one direction during the warm part of the 
day — a period of nearly five hours— is beyond question. That it was in 
progress one or more days previous to that upon which 1 observed it is 
an easy deduction from the fact of the numbers of the insects found 
among the rocks and stones while yet stifteued by the cold of the night 
air. How much longer it may have continued I had no means of 
knowing. 
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Where they coald have come from, in such vast Dambers, and what 
brought them to sach a high altitade, is of coarse a matter of pare 
specalation. 

I had ao means of preserving specimens of these insects except to 
place them between the leaves of a note-book } in this way some were 
kept for identification. A gentleman whom I met a few days later pro- 
nounced the species to be Vanessa milbertiy but after presentation of 
the accouut of the flight, with the specimens, before the Biological Soci- 
ety of Washingron it was determined for me by Mr. Howard as Vanessa 
eali/ornica. 

March 1, 1890. 



VOTES OH A SPECIES OF VECBOPHAOOVS DIPTEBA 
By F. M. Webster. 

The extent to which the mortal i>art of man is preyed upon by worms 
and insects, after bei ug consigned to its final resting place, has, no doubt, 
been greatly exaggerated in the popular mind. Gases of such are 
doubtless exceptional, the exceptious being by no means common. 

The gentleman to whom I am indebted for the specimens and facts 
upon which this notice is based tells me that within the last five years, 
and among seven cases of disinterment, this is the only instance which 
has come under his notice. Of these, four of the bodies had been buried 
nearly two years or over, and three had been buried about four months. 
As these disinterments were all made in connection with legal investi- 
gations of matters usually of a criminal nature, everything about the 
graves or on or about the bodies was carefully noted, and, therefore, 
bad anything of the kind occurred in any of the other six cases it would 
most certainly have not escaped observation. 

On February 1 of the present year. Dr. W. H. Peters, physician 
and analytical chemist, of La Fayette, Ind., placed in my hands, for in- 
vestigation, a small quantity of light-colored sediment, intermixed in 
wiiich were quite a number of small flies, later determined by Professor 
Riley as belonging in or near the genus Coniceraj numerous pupae and a 
single larva, the sediment having been placed temporarily in a vial of 
water. These insects, in the various stages of development, Dr. Peters 
stated had been obtained by himself from a corpse which he had exam- 
ined only two days before. 

The body was that of a male, German-American, age sixty-two years, 
height about 5 feet 9 inches and weight about 165 pounds. The death 
had been a violent one, and had taken place on January 31, 1888, the 
body being interred on February 2, two days later. The temperature, 
according to authentic records, during the time intervening between 
death and burial ranged from 28^ to 37^ Fah. The coffin was of woo<l 
and of the best modern manufacture, being practically air-tight when 
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closed and tbe top fastened down, and encased in a box of pine. Th& 
grave was of ordinary depth, the soil in which the box and inclosed 
coffin rested being the upper strata of blue clay— proverbial for ita 
compactness. 

The body was exhnmed on January 29, 1890, the pine-box being little 
decayed and the coffin apparently in perfect condition, but on removing 
the cover of the latter, the body, though exhibiting little indication of 
putrefaction, presented a very mutilated appearance with every indica- 
tion that the missing portions had been attacked and destroyed by some 
element other than natural decay. 

The front wails of the abdomen and thorax were gone, except small 
portions of the ribs and sternum, which were so friable as to be easily 
broken in the fingers, the ribs being readily severed by a pair of ordi- 
nary surgeon's scissors. The thoracic organs were gone, but the back 
wall of the thorax was only slightly imperfect. The front wall of 
stomach gone, back wall perfect, as also was the left kidney and spleen^ 
lying beneath, and also portions of the intestines. The liver was un- 
attacked but converted into adipocere, while the right kidney was de- 
stroyed. The back wall of abdomen was perfectly preserved ; no trace 
of decomposition being visible. The flesh from the face had entirely 
disappeared. All of the tissnes affected appeared to have been con* 
verted into grumous, viscid matter, of small bulk. 

A considerable number of the flies were observed bythedoctor mov- 
ing about over tbe corpse, and living larvsB were noticed in the flesh, 
while the whole exposed surface of the body was quite thickly covered 
with pupae, giving it the appearance of grains of wheat having been 
strewn over it. Analysis of that portion of the abdominal contents 
which would have included the contents of the stomach revealed 
arsenic in small quantities, as did also the liver. 

That the larvae of these flies might subsist ux>on the flesh of bodiea 
killed by arsenic is by no means surprising, as they are, doubtless, very 
tenacious of life; yet it will be observed that the best preserved por- 
tions of the body and organs were those which would be the most 
likely to come in contact with the poison contained in tbe stomach. 
This, however, must not t>e taken as proof that the larvae could not 
havd subsisted upon slightly poisoned flesh, but tbe following state- 
ment found in Woodman and Tidy's " Forensic Medicine and Towicology^^ 
p. 303, copied from " Lancet^" August 23, 1856, p. 231, requires con- 
siderable verification before it can be accepted : 

A curioas case is recorded, where about one hundred and fifty pheasants were 
poisoned from eating the maggots generated in some animals destroyed by a strych 
nia vermin-killer. 

Those flies, both sexes of which were secured, were entirely new to 
me, not having before observed anything like them, and while the pres- 
ence of arsenic in the stomach did not render the presence of these 
ghoulish feasters more surprising, still, I was and am yet unable to 
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accoDiit for their occarreDoe io the coffin, as observed by Dr. Peters. 
That adults or larvse coald have made their way to the body throagh 
box and coffin, after bnrial, seems incredible ; while that, with the tem- 
peratare bat little above the freezing; point, flies shoald have been at- 
tracted to the corpse, while the latter was awaiting interment, and 
either deposited the r eggs npon it, before bnrial, or have been con- 
veyed within the coffin to the grave and there began reproduction, ap- 
pears at first thought almost equally imi>OHsible. The fact that the man 
had died suddenly, in the midst of good health, would rather imply the 
early appearance and rapid progress of decomposition and, thereby 
lead to the inference that the odors arising firom the body would become 
more generally diffused throughout the house where this body was 
being kept, and thus attract any flies which might be present in or 
about the building. On the other hand the condition of the remains 
on disinterment, together with the well-known preservative effects of ar- 
senic, point directly the other way, and to this feature we must also add 
the absence of the odmrs contingent to the sick-room, whatever their 
influence might be in attracting the flies. Furthermore^ the room in 
which the body reposed was not heated, but the temperature kept as 
nearly as possible coequal with that existing outside, viz, 28^ to 37^ 
Fab., the single door communicating with other parts of the house 
being kept closed as continuously as circumstances would permit. The 
building is of brick, and in the case of this particular room three of the 
four walls are outside walls. 

These details are given thus minutely because if these flies inhabit 
our dwellings during the winter months, future studies shoald demon- 
strate the fact. Besides, Dr. Riley suggests to me that as Conicera 
atra is said by Schiner to breed in decayed radishes in Europe, the 
present species might have thus originated and been at the time inhab- 
iting the cellar of this house and drawn therefrom by the odors of the 
corpse. In this case, I am assured that the cellar contained no vegeta- 
bles except potatoes, which were not decaying, and that the cellar itself 
was in a cleanly and dry condition, and no portion of it was beneath 
the room containing the remains, but under an ajoining apartment, nnd 
that all of the floors were without holes or cracks. Also, that com- 
munication with this cellar was by a stairway leading from a small 
room, adjoining the one opening into the apartment containing the 
body, the door of this cellar-way being kept closed except on occasion 
of the by no frequent visits to the cellar itself. However, while these 
facts appear to considerably obscure the theory suggested by Professor 
Biley, I confess my inability to replace it with a more plausible one, 
and therefore present it as a substitute until some one can, in the future, 
throw additional light upon the problem. 

March 15, 1890. 
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ADDITIOHAL VOTE OH SPIDEB-EaO PABASITES. 
By L. O. Howard. 

B ^ US A.MEB10 ANUS. —The pablicatioD of my description of this species 
OD page 270 of the last number of Insect Life, has given me the pleas- 
ure of a card from Mr. J. H. Emerton, who informed me that I would find 
this species among some material sent to the Department by him some 
months ago, and search has revealed that he is correct. A number of 
female specimens have been found in a vial labeled in Mr. Emerton's 
handwriting, ^^ Parasites on spider's eggs in orange cocoon, collected 
1871.'' 

In reference to this same species, Mr. W. Hague Harrington has 
written to Professor Riley as follows : 

With reference to the «1e8criptioii and excellent figure of Bcdua americanw in the last 
nainber (p. 270) of Insect Life, may I mention that Provaneher has described a spe- 
cies of this geuns (Additions et Corrections a la Faane Hymenopterologique de la 
Province de Quebec, p. 209, 25 Jane, 1887) as a Cbalcid, under the name Trich<mu8 
olavatus. After characterizing the new genus formed to receive it, he gives the fol- 
lowing (translated) brief description : ** Length, .05 inch. Of a uniform reddish 
brown with the legs yellow. The antenuai club black. Thorax densely punctured, 
metathorax rugose. Legs pale yellow, the last Joiut of the tarsus brown. Abdomen 
browner, polished but not metallic. Ottawa. Harrington.'' Evidently Mr. Howard 
has not recognized from its position and description the insect described by Provan- 
eher. He would hardly look for a IUbus among the Chalcididas. The type, which is 
in my possession, seems to differ from B. americanus in being darker and in having 
the legs pale. I have not verified the measnromeot, which would make it about 
twice the size. 

I am greatly obliged to Mr. Harrington, for this note and comparison 
of Abb^ Provancher's description with specimens collected near Wash- 
ington by Mr. Pergande shows that they are identical. Provancher's 
species shonid be known in future as Bcms clavatus (Prov.). 

AooLOiBES SAiTiDis. — ^Mr. F. M. Webster has just sent in twelve 
specimens of the female of this species which he bred from a spider egg- 
sac found under the bark of a log at Oxford, Ind.^ in October, 1884. 
This indicates that the species is quite wide-spread, as the specimens 
from which the species was named were reared by Mr. Bruner in Ne- 
braska. 



360 



PSEPABATOBT STAGES OF STHTOMEIDA EPILAIS Walker AMD 
SCEPSIS EDWABDSn Orote. 

By Harrison G. Dyar, Bwffalo, N. F. 

Syntomeida EPILAIS Walk. 

Egg. — Hemispherical, the base flat, minutely punctared. Color, shiny pale yel- 
low. Diameter 1™™. Laid in a mass, nearly touching on the under side of the 
leaf. % 

Fint larval stage. — Head brownish, paler down central suture and triangular plate ; 
eyes black; mouth dark brown. Width of head, .5"^*°. Body pale yellowish white 
with black spots, arranged much as the warts of the Arctiinn, each bearing one or 
more black hairs. Cervical spot brownish, and this as well as the anal plate has a 
row of small black spots. Feet, all blackish. Length, 2™». As the stage proceeds, 
the body becomes pale orange yellow. 

Second larval «/a^e.— Head pale yellowish brown, eyes and month dark. Width, 
8"^. Body, yellowish ; spots black, as in mature larva, bearing thin tufts of black 
hairs, those at the extremities being the longest. Feet, black. Length about 4™™. 

Third larval stage.— Head reddish orange; mouth dark. Width Ll™». Body red- 
dish orange with black spots bearing pencils of hair as in the last stage, but the hair 
is only .4°^™ long. Length of larva about ^™. 

Fourth larval etage.— Head orange red ; mouth dark. Width 1. &*^ body as in last 
stage, but the subdorsal and other black marks, not bearing hairs, are absent. Length 
15™™. 

Fifth larval tfto^e.— Mature larva. Head round, orange red, paler above the month . 
Palpi whitish ; eyes and Jaws dark brown ; a few hairs. Width of head 2™™. Body, 
orange red with round, elevated, shiny black spots as follows: (1) in subdorsal space, 
anteriorly on Joints 5 to 12 inclusive; (2) subdorsal row ; (3) superstigmatal row ; 
(4) stigmatal row of small spots each posterior to a spiracle ; (5) and (6) are subven- 
tral rows, the lower consisting of large long spots above the base of each leg, while 
joints 2, 3, and 4 have only one subventral row. Cervical spot and anal plate have a 
row of small black spots. The subdorsal and stigmata! rows on Joints 3 and 4, the 
superstigmatal on joints 5 to 11, and the subdorsal on Joints 12 and 13 bear each a 
long (10™™) pencil of fine black hair. The others have a thin tuft of short hair. 
Black marks occur in the subdorsal space joining; over the dorsum on the middle seg- 
ments, situated posteriorly. Another row of spots in stigmatal space also posteriorly, 
and a fainter row in the subventral space, the latter in some examples nearly forming 
a band. Thoracic feet black, abdominal, black outwardly. Spiracles small and black. 
Length of larva about 30™™. Diameter of body 4™™. 

Cocoon. — Composed of silk and the larval hairs and constructed in some inclosed 
place. It is thin and weak. 

Pifpa.— Depressed behind the thorax ; very slightly flat below ; abdominal seg- 
ments without motion and cremaster absent. Color dark orange with black streaks, 
as follows: A spot on the head ; two on the collar; two irregular angnlated lines on 
the thorax ; lines on cases of anterior legs and ant«nniB cases ; two large and three 
or four small streaks on the wing-cases ; abdominal segments have a transverse band 
on each of irregular width, some of them, especially at the anterior and posterior 
segments, interrupted. Length, 17™™. Width, 5.5™™. 

Food-plant. — Oleander, Nerium odorum. Larv» from Dade County, Fla., on the 
ocean side of Lake Worth. 
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Scepsis edwabdsu Grote. 

^y^.— Probably hemispberioaly the base flat ; smooth. Diameter, .7™°^. The color 
eoald not be ascertained, as the egg had hatched and the shell had been nearly de- 
Toured by the little lanra. 

FirBt larval stage, — ^Head shiny pale straw color, the eyes brown. Width, A^*^» 
Body, semitransparent whitish ; warts arranged as in the mature larva, small and 
blackish, with scanty, but rather long black and white hairs. Length, 2.&°™. 

Second larval tfto^e.— Head shiny light yellow. Width, .5™°*. Body whitish, dorsal 
band purplish obsolete anteriorly, in some examples interrupted by orange spots 
posteriorly. Warts whitish, some of those on the dorsum black. Hair still rather 
^canty. Length of larva, 4™". 

Third larval stage, — Head shiny pale yellow, eyes black, mouth whitish. Width, 
«7™™. The body varies somewhat in its markings, but the design is as follows: Body 
whitish, a broad dark wine-red dorsal stripe, interrupted by orange spots on joints 
4 and 19, the two upper rows of warts on joints 3, ft, 8, 11, and 13 black, the rest 
whitish ; a white subdorsal line. The hairs are long, white, and black. Length of 
larva, S"*™. 

Fourth larval stage, — Head pale yellow, the triangular plate and mouth white; 
eyes black ; width, .9°*™. Body pale yellowish white with a white subdorsal line. 
Joints 3, 5, 8, 11, and 13 are black in the subdorsal space as are the warts. The other 
segments are tinged with orange, especially joints 4 and 12. 

lyth larval stage, — Head yellowish orange, triangular plate, mouth, and palpi 
white, the former bordered above by a deep black shade, more or less extensive. Eyes 
black; width of head, 1.2™'**.. Body as before ; length, 10°*™. 

Sixth larval stage. — Head as in the mature larva; width, 1.6™°*. Body very pale 
yellow, with a narrow interrupted white st*.guiatal, rather broad yellowish white sub- 
dorsal, and broad black dorsal band, the latter dilated on joints 3, 5, 8, 11, and 13 to 
inclose and cover the two upper rows of warts, nearly interrupted on joints 4 and 12 
by a large orange patch, and on joints 6, 7, 9, and 10 bisecting a fainter orange patch. 
Hair white, bnt largely black from the black warts. Length of larva, about 14™™. 
The pencils of brown hair found on the mature larva on joint 5 are present in some 
examples, chough small. 

Seventh larval stage, — As in the previous stage, but the pencils on joint 5 are more 
prominent and the transvd^ band on joint 4, found in the mature larva, is present, 
being yellowish tinged with orange. Width of bead, 2.2™™. Length of larva, 20™™. 

Eighth larval stage,— JAsktuie Iatv A, Head, brownish red; triangular plate, mouth 
and palpi white, the former bordered above by a broad black band. Jaws and eyes 
black. Width of head, 3™™. Cervical spot, blackish, bisected. The warts are 
arranged as follows : On joint 2, which is much contracted, are two small warts at the 
spiracle ; on joints 5 to 12 is a row of warts in the subdorsal space, situated ante- 
riorly ; a subdorsal row ; a superstigmatal row ; a snbstigmatiU row ; two subven- 
tral rows on joints 5 to 12, the upper small ; only one row on joints 3 and 4. Joint 
13 has the upper warts reduced in number and has a row of small ones on bhe anal 
plate. Body dirty whitish, a blackish shade on the dorsum, with subdorsal, and 
traces of stigmatal, yellowish white band ; above the former, on jointe 5 to 10 and 
on 12, is a faint orange patch, the brightest being on joint 12. Posteriorly on joint 
4, across the subdorsal space, is a pinkish white band with a dark border anteriorly, 
and on joint 5, from the warts in the subdorsal space (first row) grow two little pen- 
cils of brownish red-plumed hairs. Sometimes similar but much smaller pencils appear 
from the subdorsal warts (second row) of joint 12. The warts all bear yellowish, 
bristly hairs, some of which overhang the head. Legs concolorous with the body, 
the claspers of the abdominal tipped with brown. Length of larva, 30™™. 

Cocoon, — Spun on any flat surface without covering. It is made of silk and the 
larval hairs which are laid more roughly at the point at which the imago will emerge. 
The whole of the under side is fastened to the supporting surface. 
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Pii/Mi.— CyliDdrical, flattened a little in front, the doraam very slightly depressed 
behind the thorax. AUdomiual segments withoat motion. Body punctured and wing 
cases creased, but slightly. Cremaster covered by a bundle of short hooks and snr- 
rouoded by similar hooks on the last segment, which also extend up the dorsum in 
little transverse rows. Color, re<l brown. Length, 14™°*. 

Throughout the larva is subject to considerable variation. The duration of each 
stagd was three days, except the last two, which wero longer. Pups, 14 days. 

Food-plant,— The rubber tree, Ftcus pedunculata. Larva from Dade County, Fla. 



THE TULIP TREE LEAP GALL PLT. 

Diploa'iB liriodendri O. S. 

In the Garden & Forest for December 18, 1889, Mr. J. G. Jack again 
publishes a good accoaut of an insect with which we have long been 
familiar and about which we have had notes for a long time in the note- 
books of the Division which have not seen the light of print. 

One of the earliest objects of entomological interest which met our 
eye when we first came to Washington was a tulip tree, the leaves of 
which were badly infested by this species and which stood under the 
window of the Division of Entomology. Attempts were made by Prof. 
Comstock to rear the adult early in the summer of 1879, but he did not 
succeed until with a later brood the same season. In October, 1879, how- 
ever, several adults representing both sexes were reared, and descrip- 
tions of these, as well as of the early stages, have since remained un- 
published in the notes of the Division. 

Mr. Jack, as appears from his article, has recently reared the same 
insect around Boston, and is the first to record the appearance of the 
adnlt. Osten Sacken, in 1862, described the gaU and the larva, but did 
not rear the fly. The appearance of the galls is well described by the 
latter author in the following words : 

Brown spots with a yellow or greenish aureole on the leaves of the Tulip tree 
{Liriodendron tulipifera). These spots, about two-tenths or three* tenths of an inch 
in diameter, indicate the presence inside of the leaf of a leaf mining larva oi Cecido- 
myia. * • • 

The effect of the blotches at Boston is described by Mr. Jack and 
corresponds well with the results of the work of the insect as seen at 
Washington : 

Many people who have always counted upon their Tulip trees as lielonging to one 
uf the few species free from serious insect attacks, have, by midsummer, been dis- 
gusted to find the leaves filled with large, brown, and yellow blotches. In some in- 
stances the foliage, by the end of August, has become so brown and twisted from the 
effect of numerous spots in every leaf that it has had the appearance of having been 
scorched by fire, and many of the leaves having thus become dead and dry faU to the 
ground. 

Each of these spots before maturity contains a single orange colored 
maggot which issues, when full-grown, through a slit at the edge of the 
under side of the blotch and falls to the ground to transform. 



363 

Mr. Jack finds three or more aiiuaal generations at Boston, the final 
larvae dropping to the ground in September and hibernating as pupae. 

Our notes indicate that there are also three broods at Washington and^ 
although we have reared the adults in October, we surmise that the spe> 
cies normally hibernates in the larva or pupa state underground. 

The figure of the adult accompanying Mr. Jack's article is faulty iu 
regard to the third vein of the wing and in the absence of the cross vein. 
The fe^male antennae are also 14-joiuted instead of ^^ apparently 13- 
jointed." His implied criticism of Loew, however, to the efiSect that the 
male antennae are 14 jointed instead of 26-jointed, is probably correct^ 
as in the antennae of every male Dii>losis, with which we are familiar^ 
the true division is at every other bulb instead of at every bulb. 

The remedy of late fall or early spring plowing and rolling suggested 
by Mr. Jack will probably greatly reduce the numbers of the iiest. 



AH EXPEBIMEHT WITH COGCINELLIDJE IH THE COVSEBVATOBY. 

By F. M. WKB8TER. 

The extent to which the various species of Aphididas and Cocoidce en- 
ter into the food of this family of beetle>s has led to the suggestion that 
they might be utilized in keeping some of our greenhouse pests in sub- 
jection, at least during the winter season. As nothing definite ap- 
peared to have been done in this direction, some experiments were be- 
gun during the fall of 1889, with a view of learning whether or not the 
colonization of these beetled, in conservatories, could be made of practi- 
cal benefit to the florist, and, perhaps, to the market gardener also. 

The prospect of realizing any very enthusiastic expectations was 
somewhat dampened at the start from the fact that the terms << Scale,'' 
"Mealy bug," and '* Green fly'' are far from being specific terms, and 
might each apply to an indefinite number of species, while considerable 
evidence has accumulated iu this and other countries, going to show 
that the several species of Goccincllidae are not indiscriminate feeders^ 
but confine their attention each to some particular species, or, at most^ 
include but a small number on their '' bill of fare." Therefore, the re- 
sults obtained by experimentation with one species might not hold good 
with another, and, indeed, it might be that, in case one species of beetle 
proved effective as against its particular favorite among the Aphids^ 
several species might be required to work out beneficial results. From 
this it will be readily observed that the experiment is one which can 
not be carried out in a single year, or in a single locality, for the reason 
that the species of Coccinellidae are not equally distributed or yearly 
equally abundant. 

Partly because of its great abundance, and partly because it had been 
observed feeding upon several species of Aphides, among them one in- 
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festing the rose, Coccinella 9-notato Hbst, was more particalarly selected 
for the parpose of carrying oat one portion of the experiment* other 
•species being included in smaller nambers only. 

The experiment began July 26, by transferring fifty adults of C. 9- 
notata from the fields to the conservatory. September 2i there were 
added to these sixty-two, and two days later fifty-six others. These last 
included also a very few Megilla maculata^ Hippodamia oonvergens and ff. 
IS punctata. October 1, thirty-four more were placed as the others had 
been, these being nearly all d-notata^ and were mating at the time. On 
October 15. many young larvsB were observed running about over the 
potted plants, but despite these the Aphides increased so rapidly that 
it became necessary to fumigate with tobacco smoke to protect the 
plants, and a very light fumigation was applied. Although the smoke 
•did not appear to affect the larvae, they continued to decrease in num- 
bers, though only a very few seemed to reach maturity, a single adult, 
H. convergena, being the only evidence that any of the larvae had de- 
veloped. At present writing, Mai'ch 15, of the two hundred and two 
individuals placed in the conservatory, there remains not a trace, either 
of themselves or of their progeny, while ^^ green fly'' has abounded, as 
usual. 

For the other portion of this colonizing experiment Chiloeorus bivul- 
-nerus Muls. was selected. A couple of white spruce trees Abies albay 
on the canipus of Purdue University, became thickly infested by Myti- 
ioftpis pinifolue^ which, as is usual in such cases, attracted myriads of 
the Ladybeetle. 

On October 22, several hundred of these beetles were transferred from 
the spruce to another compartment of the efame conservatory, devoted 
■exclusively to tropical and subtropical plants, ferns, etc., upon which were 
large numbers of Coccidas, For a few weeks after being liberated an 
occasional beetle would be observed, while dead ones gradually became 
more numerous until no living beetles could be found. Outside, how- 
ever, they were present about the spruces in great numbers on warm 
sunny days, and continued to remain up to date of writing. Not a liv- 
ing individual has been observed in the conservatory for three months, 
yet the *^ Scale" and ^^ Mealy bug" have in nowise diminished in num- 
bers. This compartment has not been fumigated, nor has anything 
been applied to the plants which could in any way affect the Lady- 
beetles, and therefore both features of the experiment must be set down 
tis yielding information decidedly adverse to the colonization of either 
of these species of GoccinellidaB in our conservatories. 

*I may perhaps be pardoDed for stepping aside from the tenor of this notice iu 
order to record the fact of this scale being attacked by the Insidious PI ant- bag, 
Triphleps insidiosvUf and which I several times detected with its beak thrust into the 
body of the female MytilaapU. 
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A HOBTH AXEBICAH AZIMA AHD ITS HABITS. 

By L. O. Howard. 

In the Transactioiis of the Batoniological Society of London for 1862 
(p. 373) Mr. Walker described an anomalous genus of Ohalcididae under 
the name of Axima, from specimens collected by Mr. Bates, at St. 
Paul, Brazil, the sole species receiving the name Axima spinifrotM. 
Walker recognized in this genus affinities with the Ghalcidinae, Eury- 
tomiuad, and EncharinsB, and also with certain exotic genera which 
connect the Pteromalinse with the OleonyminsB. 




Fio. eB.^Axima tabHikiH—FeaiBle, from above— •nlarged (original). 

In July, 1884, Cameron, in the Biologia Centrali-Amerioanaj erected 
upon this genus the subfamily Aximince and added the Central Ameri- 
can genus Hontalia. He recognized its relationships with the Chal- 
cidinad and Eurytominse. Hontaliay however, differs from Axima in its 
thickened and toothed hind femora and in the strongly exserted ovi- 
positor, and Cameron has made a slip in giving as a subfamily charac- 
ter ^^ posterior femora thickened, minutely toothed," which, however 
well it applies to Hontaliay is not applicable to Aocima, 

Mr. Ashmead, in the Proceedings of the Entomological Society of 
Washington, Vol. I, p. 219, mentions the occurrence of a form closely 
allied to Axima among some South American Chalcididae collected 
principally along the Amazon by Mr. Herbert Smith, and which, as a 
transition form, convinced him that Axima really belongs to the Eury- 
tomincB, 

I had previously reached a nearly similar conclusion from examina- 
tion of the true species of Axima^ described in this paper, and also from 
two transition forms in the collection of the National Museum, the one 
25852— Nos. 11 and 12 3 
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collected by Branner & Eoebele, at Benito, province of Pernambaco« 
Brazil, in February, 1883, the other occurring in the Belfrage collection 
from Texas. One of the principal reasons for arriving at this conclasiou 
is the distinctively Earytoma-like antenuse of the male, as shown in 
fignre 69. Walker did not know the male of his species. Without an 
examination of the types of HontaliUj however, it will be premature to 
condemn the subfamily Aximince. 




FiQ. 9^.^Axiinazabri9kiei, — Female, side rlew— enlar^l (orij^lnal). 

To the Rev. J. L. Zabriskie, formerly of Nyack, N. Y, (now of Flat- 
bush, L. I.), is due the credit for first ascertaining the habits of this 
anomalous group of Ghalcidids, although the genus had been found in 
North America before he reared it, as I recognized in li!87 specimens 
in the collection of the Oambridge Museum. These were labelled, ap- 
parently in the handwriting of Mr. H. G. Hubbard, who left Cambridge 
in 1874, ^' Larvae found in burrows of small blue bee, FreshPond, Mass.'' 
I also find in my notes on some of the Chalcids in the Cornell Uni- 
versity collection, which I made in 1887, the following entry: 

Azima sp. and Ichneumon sp. ex. Ceratina duplal Larva of Azima has six or more 
strong dorsal tubercles and head of papa is strongly tnbercalate. 

Mr. Zabriskie on tiiree occasions reared quite a large series of the 
species about to be described from nests of Ceratina dupla^ and there 
can be but slight doubt that Axima is a primary parasite of tbis little 
bee and probably of allied species. Mr. Zabriskie first reared it in July, 
1878, from nests of the Ceratina, in stems of cultivated Black Raspberry, 
at New Baltimore, Green County, N. T., and again in April, 1883, and 
April, 1884, from nests of the same bee, in stems of Sumach {Rhus typhina)^ 
at Nyack, N. Y. He reared in all twenty-five females and ten males. I 
' briefly mentioned this fact on page 540 of Volume 11 of the Standard 
Natural History, but it has not elsewhere been recorded. Eleven speci- 
mens were sent by Mr. Zabriskie to Professor Biley, and from them the 
accompanying figures and descriptions have been made. 

Axima zabriskiei n. sp. 

Female.— Length &^^, Expanse, 7>»™. Head and thbrax coarsely and densely panc- 
tate and with faint whitish pile ; lateral ocelli Jast behind ridge extending from one 
frontal lateral projection to the other ; median ocellas jnst anterior to this ridge, 
making the ocellar triangle very obtuse and in two diflferent planes; metanotam 
rngose, with a few irregular longitudinal carin» ; pronotum with a faint median 
tubercle. Petiole of abdomen as long as metanotam, very finely shagreened and 
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irregalarly and faintly oariaate. Abdomen smooth, shiny, with patches of fine pnbes- 
cence ; a rounded patch on sides of fourth segment, and fifth and sixth segments al- 
most entirely covered. Fimbria of the metanotal callas quite long and white, and a 
row of rather long soft white hairs on outer margin of hi nd oox». General color black, 
with rather indefinite ferruginous markings ; all over the thorax the black is so in- 
definitely blended with ferruginous as to make it impossible to define color areas ; the 
ferruginous is more marked, however, on the sides of the pronotum and mesoscutum; 
antennce black, scape reddish at base ; all cox» black and punctate ; all trochanters 
dark honey yellow ; all femora and tibie black in middle, dark honey yellow at tips; 
all tarsi honey yellow ; abdomen ferruginous at base below. Wings narrow, short, 
reaching when closed only to middle of fifth abdominal segment, perfectly hyaline, 
veins very dark brown. 




Fio. lO.—Axima zodrifMei.— Male, Bide view— enlarged (origioal. ) 

Male. — Differs only in the antennte and in the shape of the abdomen, as shown in 
the figure. The frontal projections and the median projection of the pronotum are 
sharper and more pronounced than in the female. 

Described from foar female aud three male specimens from Bev. J. 
L. Zabriskie, Nyack, N. Y., reared from nests of Oeratina dupla. 



EXTRACTS FBOX COBBESPOVDEHCE. 

The Scale Queatioii in Floxlda. 

Some time ago a gentleman from Biverside went to Florida for the purpose of ex- 
amining the orange groves and nurseries in that State to ascertain their condition in 
regard to being infested with scale insects, and a short time ago he informed me that 
there was scarcely a single orange grove in Florida over two years old that is not 
infested with Mytilnepia citrioola. He further stated that many of the orange groves 
there were as badly iujured by this scale as any orange grove in California has been 
injured by Aspidiotus auraniii. He also stated that next to M, dtricolaf MytiUupis 
gloverii is the next most common species, and next to this is CeropUutea JiaridenM. 
Yesterday a nurseryman, who is engaged in growing orange trees in Florida and ship- 
ping them into this State, called upon me, and informed me that in Florida MytiUiapU 
dtricola is harmless ; that he has never known it to injure orange trees, during his ten 
years residence in that State, and that it can not live in Southern California even if 
imported here. I would like very much to learn from yon to what extent M, dtricola 
injures orange trees in Florida. It is the commonest species that I receive for iden- 
tification on trees coming from Florida, and our citrus growers are very anxious to 
learn to what extent it is injurious. I would also be glad to learn to what extent the 
Six-spotted Mite, which you recently described as the TetranyehutQ-maculatuB, injures 
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orange trees in Florida. I fonnd it on leaves of orange trees said to have been im- 
ported from Florida, bat have never fonnd it on trees growing here. It may interest 
yon to know that the Yedalias have survived the winter, unprotected, out of doors. 
There are at least two places in this city where they are found at the present time. 
Occasionally a few Iceryas are found, but usually in very small numbers, and as the 
Yedalias have proved to be able to take care of themselves during the winter season, 
it is very probable that they will remain with us so long as any Iceryas are to be 
found.— [D. W. Coquillett, Los Angeles, Cal., April 8. 1690. 

Reply. — Tours of the 8th has come to hand. Yon have been misinformed as to the 
state of aflPairs in Florida. Some sections of that State are naturally more badly 
damaged by the species of MytiUupU than others, and the Florida Wax-scale is, in 
my experience, not an especially ii^'urious insect to citrus fruits, llie relative im- 
portance of the Florida scale-insects is well set forth by Hubbard, and you can learn 
hia opinion by consulting his work. My own experience, in a broad way, from personal 
observation, may be summarized thus: The three most injurious species in Florida are: 
M. oitrioolaf M. glcverii, and Farlaioria pergandei. None of these insects are as ij^u- 
rious in Florida as either Icerya or the California Red-scale, or the San Jos^ Scale. 
They are more widely spread throughout the State and do not concentrate so iqju- 
riously in given localities. The Florida scales are also more amenable to treatment 
than the three species mentioned in California. At one time there was considerable 
alarm from the attacks of dtrioola^ and a great many groves have been seriously 
damaged by it, but the most progressive growers at the present time do not fear it. 
Men who are ignorant of or fail to apply the best remedies still suffer. What truth 
is there in the rumor that eitricola has become established in California f I send you 
inclosed some galleys from my forthcoming report for 1889, which will give you the 
latest information as to the damage done by the 6-spotted mite. I am very glad to 
learn that Yedalia so well survived the winter out of doors. — [April 16, 1890.] 

A Palm leaf Scale in Trinidad. 

I inclose a piece of palm-leaf of Prilohardia flbiferaf which is very badly infested by 
a scale insect of the genus JfytilaspU, so far as I am able to make out. The palms 
were obtained from the botanic gardens in Trinidad, and this insect is only to be 
found on the species mentioned, while the remainder were absolutely free of them, 
though they suffered from other pests. 

Can you give me any information about the Mytilaapis f Unfortunately I have not 
been able to investigate the life-history of the insect, as the palms are growing in a 
garden which I can visit only now and then.— [A. Ernst, Caracas, Yenezuela, South 
America, March 9, 1890. 

Reply. — The remarkable Coccid which you send me with your favor of the 9th in- 
stant, has only lately been described and figured as a new genus and species, IschtuU' 
pia.filiformiSf by J. W. Douglas, in the Entomologist's Monthly Magajsine, vol. XXIY, 1887, 
p. 21. Douglas found it in the conservatories of the Royal Botanic Society, of Lon- 
don, on the leaves of various palms {Strychnos myriatioa) and other plants. Within 
the last year or so I find tliis species under the same conditions in the greenhouses 
of the U. S. Department of Agriculture at Washington, where it does much damage. — 
[March 22, 1890.] 

The Cigarette Beetle. 

My friend. Professor Gill, told me at the Cosmos Club that he had spoken to yon 
about some '* troyka" cigarettes that I got at the club, the paper of which had been 
pierced by a beetle. He told me you said it was the '< Death-watch," and gave a 
latin nama, which I did not completely catch, as several people were talking at the 
same time. To-day I found the inclosed beetle among some of the cigarettes as I waa 
breaking them up. Professor Gill has some of the punctured cigarettes that I gav^e 
him ; the rest have been destroyed. I inclose the beetle in a vial, and a piece of the 



369 

panctnred cigarette paper with it, and I herewith send the same to yoa, as the animal 
may have some interest for your investigation. I do not want it again.— [A. A. 
Hoehling, M. D., U. 8. Naral Hospital, Washington, D. C, April 11, 1690. 

Bbplt. — I have year favor of the 11th instant and the accompanying specimen of a 
beetle which you foand in cigarettes. This is Ltisioderma $errioome Fabricias, popu- 
larly known as '* tobacco beetle," one of the cosmopolitan insects, and known to 
infest not only dried tobacco leaves but also all sorts of drugs and spices. It is not 
identical with the so-called ** death-watch " (Anohium pertinia), but belongs to the 
same family. Its life-history has often been treated of by various authors but pre- 
sents no features of especial interest. It is referred to in Insbot Lifb, I, No. 12, pp. 
378-9.— [April 14, 1890.] 

A CurlotiB Case. 

I send you by mail, in a little wooden pen box, marked with my initials, a small 
black insect for identification. This bug was found in a clothing store here, and had 
died after cutting through a pair of heavy woolen pantaloons, making eight holes 
about the size of a buck-shot. It does not seem to be like the moth which usually 
cuts woolens. — [Thos. C. Harris, curator State museum, Raleigh, N. C, March 27, 
1890. 

Rbply.— The specimen which accompanies your letter is a wood-boring beetle 
{Bupre9tii itriata), and it is probable that it issued from some of the wood-work 
within the store, and in endeavoring to make its escape cut through the clothing. 
The emergence of wood-boring beetles from furniture, which in some cases has been 
used for years, has been frequently reported. The larvae in these instances were In 
the wood before it was used m manufacturmg the articles of furniture.— [March 31^ 
18 JO.] 

Beneficial Beetles infested with BCites. 

By to-day's mail I send you a beetle which, with others, has been in a neighbor's 
cold frame, all of which he says have been covered with the minute ones. Are the 
small ones the same species, or are they parasites f If parasites, they are fully able 
to tikke care of the large ones; he did not say whether the large ones were destruc- 
tive to his plants. The sleet of last week killed most of the Aphides that were 
hibernating on the rose bushes, some of which were literally covered from the ground 
to the very top. They did immense damage in this county (Camden, N. J.) to melons 
and cucumbers, as well as attacking currants and cherry and apple trees. — [I. W. 
Nicholson, Camden, N. J., March 13, 1890. 

Rbflt.— Yours of the 13th, with specimens, duly received. The beetle is one of 
the ground beetles of predatory habits known as Sarpalua f annua, and the small 
creatures upon its back belong to a species Of parasitic mite known as Uropoda 
americana. This same species is a common parasite of the Colorado Potato-Beetle, 
and was first figured and described by me in ninth Report on the Insects of Missouri, 
page 41.— [March 14, 1890.] 

Flea Beetle Injury to Strawberries. 

I send you by same mail box containing specimens of small beetles which appeared 
here yesterday. The first I heard of them was in the western part of the county, on 
Tuesday. They appeared on my strawberries in thoueande. You can judge of their 
numbers when I tell you that all sent were taken by holding the box under one leaf 
and shutting the cover down on it, and I expect you will find at least twenty-five or 
thirty in the box, and they are numerous all over the patch. All the berry fields in 
this neighborhood are infested. I have seen them also on weeds of different species 
and on peach trees. I have tried tobacco dust, wood ashes, and lime dusted oyer the 
plants, but these remedies only drive them off for a short time. WUl you please in- 
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form me if you know the beetle, and if so, how destruotive it is and how long it stays. 
It feeds on the leaves ttom the upper Me^ eating off all the green part of the leaf and 
leaving only the skeleton. Tl)e beetles are of a very bright shiny dark-green color, 
and fly about in clouds when disturbed. I am afraid they will destroy all the straw- 
berries, and then I fear for our melons and beans. Please let nie hear your opinion 
of the insect, and if yon need more specimens or any further information as to its 
ravages, I shaU be only too glad to fl:ive you the results of any thing I can learn of 
its habits. No one who has seen it here has ever seen it before.— [W. £. Hudson, 
P. O. box 58, Orlando, Fla., March 27, 1890. 

Reply.— The beetle you send is Hdltica igniia Illiger. We would recommend dust- 
ing with air-slaked lime. It is difficult to treat on plants like the strawlierry, on 
account of risk to fruit from the ordinary insecticides. — | March, 1890.] 

Ztooanium hesperidwn. 

In one of your letters, dated Biay 19, 1887, you incidentally mention that "it has 
been discovered recently that the male of L, keaperidum is often associated with the 
female scale, an undeveloped, wingless creature." As the LeoaMum viride of the 
coffee is considered to lie very closely allied to the former species, I have thought 
that the males may perhaps be found in the same situation* It would assist me 
greatly in my search if you could give me any further description of the recently dis- 
covered male of L. heBperidum, Does the male insect differ much in appearance from 
the female f What ai e their relative sizes T Does the male undergo any pupalstage, 
as in the other species of Leoanlumf Is it active, and provided with a mouth f 
This pest is still in activity in legion, although it appears to be slightly decreasing 
in intensity. 

I must thank you again for your extremely interesting periodical Insect Life, which 
continues to be full of useful information upon all subjects connected with economic 
entomology. — [E. Ernest Green, Eton, Punduloya, Ceylon, India, February 15, 1890. 

Reply.— Your favor of February 15 came duly to hand. The male of Leoanium 
hesp&idum was discovered by Monsieur B. Monies, who published a description thereof 
and an account of its development in the Comptes Bendm des Stances de VAeademie 
Franfaise, February 14, 1887, page 449. Various longer and shorter abstracts of this 
article have been published in several periodicals, «. g. in the Entomolagi8V$ MonMn 
MagaevMf Volume XXIV, 1887, pages 25 to 27, which is probably accessible to you ; 
but I am not aware that any independent investigations on the subject have been 
made or published subsequent to Moniez's original discovery. The fully developed 
male is excessively small, with no trace of eyes or wings, but provided with antennn, 
legs, and with a short and broad penis. M. Moniez observed three stages of the male : 
In ihe first, the body has no appendages whatever, and no visible segmentation ; in 
the second, which represents the pupa stage, the body has a distinct segmentation 
and contains fully developed spermatozoids and testicles; the third stage is that d^ 
scribed above. In no stage has the male been found outside of the body of the parent, 
and copulation must, therefore, take place within the body of *the parent female. I 
have had no opportunity so far to confirm Mr. Moniez's statements by personal obser- 
vation, but in past years I have bred the winged males of several of oursx^ecies of 
Lecanlum.— [March 24, 1890.] 

Fliea in an exhumed Corpse. 

I mail you to-day a species of Diptera in its various stages of development. This 
matter is of peculiar interest, as the material was taken from the corpse of a man who 
died two years ago (in midwinter of 1888), and was buried after the usual manner. 
A few days ago the body was exhumed, the coffin opened, and the front part of the 
chest and abdomen were found to have been completely eaten away, the mass of flesh 
and slime being alive with these flies and their larv». The material was given me 
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after standing in water for a couple of days, and therefore is in poor condition. When 
exhumed, hoth coffin and case containing it were in perfect condition, and the soil was 
a stiff hlue clay. I can not myself account for the presence of these flies, except that 
the adults were hibernating in the coffin when nsed^ or else the- larvie were in the 
stomach of the person when death took plaoe. I have never met these flies before. 
Please let me know what you make out of them, and your idea of the manner of their 
first securing admission to the corpse.— [F. M. Webster, La Fayette, Ind., February I, 
1890. 

Reply. — ^Tonr letters of February 1 and 4 have come to hand, together with the 
specimens. The fly bred from a corpse belongs in or near the genus Canioera of the 
FhoridiB, although no species of this genus has before been mentioned in this country. 
The species which you have sent, however, has hairy eyes, while the European 
species are described as having naked eyes. Little is known of the habits in Europe, 
although Schiner says that C atra breeds in rotten radishes. The experience which 
yon relate is a most interesting matter and perhaps its pnblication may bring out 
further experience. 

A number of cases of insects found on or breeding in corpses are on record in Europe. 
P. M^gnin, in " La faune des tombeaux " (Comptes rendns de TAo. des Sciences, v. 
105, No. 20, Nov. 14, 1887, pp. 348-351) gives a summary of what is known, from which 
it appears that on exhumed corpses from two to three years old the following insects 
have l>een observed : Diptera, CalUpkora vomit(maj Cyrtoneura 9tdbulan8, Phora (IVtn- 
tura) aUrrimay Jnl^myia sp.; Coleoptera, Rhizophagw paralUloeollU ; Thysanuridie, 
Joftorutet atmatM, TempUtonia M\da ; Myriapods, JuIub sp. 

The two first named Diptera cease to ^ork after the lapse of two years, and since 
they have occurred only on such corpses as have been buried in summer, it is evident 
that the eggs must have been deposited before burial. 

Th^Anihomyia, Phora, and Ehigopkagu$ are fonnd, on the contrary, on corpses buried 
whether in summer or winter. Corpses buried two years have been found covered 
with myriads of the pnp» of the IHneura atarHsMi, and the larvse of Bkieophagu9 have 
also been found in large numbers. The eggs of both insects are deposited on the 
ground, and M^gnin concludes that these larvse work their way into the coffins 
through nearly seven feet of ground (2 meters). It is finally stated that the Phara 
prefers lean corpses, whereas the Bhizaphagus has been found only on fat corpses. 
In your case it would seem the more probable supposition that the eggs were depos- 
ited before burial.— [February 10, 1890.] 

Second Letter— Glad to hear about the corpse-infesting flies. From tbe fact that 
this matter is likely to figure in a supposed murder case, I shall have to ask you to 
publish nothing for the present. A few additional facts I will, however, give you 
now, and shall probably get nearer to the bottom later, when I will furnish you with 
a note for publication. 

The person in life weighed about 105 pounds ; height, 5 feet 9 inches ; age, sixty- 
two ; male. Death accompanied with congestion of lungs, indicating pneumonia, 
pains in abdomen, and fh)thing at mouth. Died January 21, 1888. Coffin practi- 
cally air-tight, constructed of whitewood, and inclosed in ordinary pine case. Under- 
taker stated at time that he had embalmed body, but now states that it was not em- 
balmed. Substances used in embalming, arsenic and corrosive sublimate. 

Body exhumed January 29, 1890. Case and coffin in perfect state of preservation ; 
the latter appearing to be air and water tight. Face, abdominal thorax, fh>nt walls 
of abdomen portions of all abdominal organs, and the less solid part of ribs eaten 
away. Posterior portion of stomach and body not eaten . Analysis of stomach shows 
1^ grains arsenic. Larvae, pupae, and adults alive at time of exhumation. 

With the criminal and legal features of the case I have nothing to do, bnt how 
could these larvse live in a body containing either arsenic or corrosive sublimate T 
(The chemist is searching now for the latter and I shall know results in a day or so.) 
If the man was not poisoned could the larvae have killed himf It did not at first seem 



372 

pottible that the fly coaMbreed in a body poiaoned either before or after death with ar- 
senic, bntin " Forensic Medicine and Toxicology y** Woodman and Tidy, pageaO3,i0 an 
extract from " Lancet/' Angnst 23, I05i>, page 231, in which the statement is made that 
" one hnndred and fifty pheasants were poisoned ftom eating the maggots generated 
in some animals destroyed by a strychnia vermin-killer. " I do not know whether to 
believe this or not. If we have a fly here in Indiana which can kill a man in mid win- 
ter and half devonr him within two jears, poison and all, it will be worth knowing. 

A physician in the city made the analysis and gave me the flies, and has promised 
me that if it is necessary to exhame the corfMO, I shall have the opportunity to inspect 
it. If yon wish more material, or think of any points which can be cleared np in 
regard to the insect, please write me, and if the chance is offered I will get them. 

Please, however, before printing anything on the snbjeet, let me get all the facts 
possible in the case, when I will pnt them in shape and send yon. Can you figure 
the different stages with the material you have T-^[ F. M. Webster, La Fayette, Ind., 
February 12, 1890. 

Reply.— Your letter of the 12th has come to hand, and this further information 
makes the case of the corpse flies even more interesting. In the first place I do not 
think there is any possibility that the flies or their larvie killed the man, and the case 
which yon mention from the Lancet is rather improbable. I do not at ail doubt that 
the flies could flourish in the body of the man had he been poisoned by taking a dose 
of arsenic, but it is less probable that they could live in the body if it had been thor- 
oughly embalmed by injecting the usual arsenic and corrosive sublimate mixtures. 
Even the latter, however, is not so improbable as it would at first appear, for many 
of these Dipterous larvs are very tenacious of life and very little aflEected by poison. 
I should by no means say that the fact that they lived in the body and bred in such 
great numbers is proof positive that the body had not been embalmed. Ptinid larv» 
have been known to feed in the corks of bottles containing oorrosivo sublimate. 

I find on examining the specimens here that they were kept in water too long to be 
in good condition for figuring. If you have other better flies send them on, and if 
you have an opportunity to secure fresh ones, let me have a set placed directly in 
alcohol. I will, however, have as good a figure as possible made from those which 
we have here.— [February 15, 1890.] 

The May Beetle and the White Qmb. 

Have you given any attention to the period of abundance of the May Beetle, Xadk- 
noaternafuaea, and have you thought it worthy to forecast the year of swarming and 
attack on their favorite trees for food, as the walnut, hickory, butternut, and ash, 
invariably stripping off all the June foliage of that year T Ton are familiar with the 
life history, indeed your observations are the only ones made by an American ento- 
mologist on the common American form of dor-beetle, in reference to its transforma- 
tions to full development, and I presume you have published the year of great swarm- 
ing at various times. 

I have noted for many years their stages of growth and length of larval and imago 
life, and by taking the three-year period easily predict their years of swarming, which 
were for the last decade 1883, 1886, 1889, and will come again in 1892. I have fol- 
lowed this series of broods backward and find it agrees with the swarming in Ala- 
bama in 1880, and that in Massachusetts in lti65 ; also that recorded in eastern New 
York in 1850. Certainly there is a small number of beetles on the wing every year, 
and there must be, therefore, two other series of broods, occupying the two interven- 
ing years. 

I know that the entomologists of Europe predict the year of abundant swarming 
for their common dor-beetle (a trienDial period also, I believe) which led to much 
preparation for destroying them ; bnt, unfortunately for the reputation of those wise 
bug-men, something about the weather, fungous diseases, or parasites interrupted, 
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80 as to cut off the brood in those districts, and thus the prophesied swarming never 
caine. Has there ever been a break, in any section , respecting their abundance in the 
swarming year in this country T 

There is considerable usefulness in the record of abundance of the May Beetle for 
the farmer. He can reckon that those fields in sod in the spring of the swarming 
year will be the depository for many eggs, the grubs from which will do but little 
injury that year, but would do much damage to corner potatoes if planted on the sod 
ground the following year, but not so much damage the next year, because the grub 
becomes full-fed and grown to pupa stage by midsummer. The insect really experi- 
ences the warmth of four summer suns. The first June, an egg; the second June, a 
small growing grub; the third June, a nearly full-grown grub; the fourth June, a 
winged beetle. 

I believe the earliest account of this beetle, in respect to a correct expose of its life 
history through all the stages and length of time noted, was made in 1852 by David 
L. Bernard, Clintondale, Ulster County, N. Y., and may be found in Patent Ofiice 
Report for 1852 (1853), page 219. It is remarkable that he seems not to have known 
any common or Latin name for the insect. He simply says the grub is the larva of a 
beetle, and then describes the growth. 

It is a matter of constant observation everywhere that skunks feed upon the grubs 
to the extent of extracting every grub lying anywhere near the surface of the ground, 
and thus aiding the agriculturists in securing larger and better crops. If they were 
not trapped off so closely they would rescue the crops from many thousands of dollars 
damage. Moles feed on them, and I am led to believe the raccoon feeds on grubs in 
small extent and I presume the hedgehog may have that predilection, but I know of 
no other American mammal iu farming districts so disposed, although some others 
may be led to acquire melolonthivorous habits ; at least, I have found that one clasa 
of domesticated animals can be led to acquire a taste for the white grub and very 
soon exhibit a decided fondness for this grub, literal aud pure. 

Linne, my little son, without any definite design exactly, began coaxing his dog, 
a half terrier and spaniel, to eat the grubs. He was quickly successful, and since 
then this dog and a St. Charles spaniel from an a4]oining farm, taking up the habit, 
both follow the plow all day to eat every freshly exposed grub, and often they scent 
them underneath the surface and dig them out. 

To be sure, if the grubs are very plenty Tony and Ned get a surfeit in an hour, but 
usually they are in the field nearly the whole time the plowman is there, and they 
feast on the grubs with as much gusto as at the first, some two years ago. Thus 
they render a better service than the crows or ravens in those long-ago dreamy 
rural scenes where troupes of these birds are represented following the plowman to 
pick up every grub, and indeed some wire-worms, but also crowd in angle-worms 
and all the beneficial ground beetles and their larv». 

From trials made with several kinds of domesticated dogs it appears to be easy to 
induce any variety of this class of quadrupeds to form this habit of eating to a pur- 
pose. I am not so sure but wild canines, like the fox, wolf, and coyote, eat grubs 
and other insects when hard pressed by hunger. The members of the Ursine order 
are abundantly on record as feeders of the honey, as well as the young grubs, of 
bees, and the bees too. And bears are known to be fond of the white grubs they 
dig out firom rotten logs, as well as the May Beetle grub they find underneath the 
logs, besides eating locusts and other insects. — [W. L. Devereaux, Clyde, N. T., Feb- 
ruary 8, 1890. 

Reply.— We have established little of a reliably definite nature relative to the life 
term of the larvsB of this insect, although a large series of notes has accumulated in 
the endeavor to establish the definite facts. These notes seem to show that at Wash- 
ington the ordinary length of larval life is three years and that there are no definite 
broods ; that beetles appear and oviposit every summer and that larvae of all ages 
can be found in the ground at any given time. We are not prepared to say that these 
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are bard and fast rules for even this one locality, and we bhoald certainly expect a 
variation with climate. The Melolonlha vulgarU is said to remain three years in the 
larval stage in South Europe, and four yesrs in North Europe. — [February, 1890.] 

Parorgyia on Cranberry in Wiaconsln. 

I wish to call your attention again to some insects sent by my brother to you last 
summer. They were a lot of caterpillars. One species especially had done great 
damage on a neighboring cranberry marsh. The caterpillar was of a mouse-gray 
color, 1^ inches long, provided with feelers or horns. On his back there was a tuft 
of fur or hair, resembling the hump on a camel. You called it a species of Pararggia. 
£ also sent specimens to Professor Henry, at the Madison (Wis.) Agricultural Experi- 
ment Station. In his absence Mr. E. 8. Goff replied. He called the insect that I 
speak of Arotia, and said that it is an enemy of the cranberry. In the interest of the 
Wisconsin Cranberry Growers' Association I respectfully ask for a little more light, 
if you can shed any from the above description or jour personal experience. How 
do they pass the winter? And when does the moth deposit the eggs that furnish the 
brood which does the damage in July T The vine and fruit worm moths we success- 
fully catch at night by means of lamps set in tin pans containing water, and a little 
kerosene oil on top. It kills them as soon as they strike the water in the pan. Now, 
is the moth of the former-described caterpillar of nocturnal flight f If so, they can 
be caught the same as the fruit moth. I will be thankful for any information that 
will enable me (not being an entomologist) to study their habits and mode of breed- 
ing. I have succeeded in raising a moth from the caterpillar. I wanted it to exhibit 
to the association last January or I would have sent it to you ; perhaps then yon 
could have readily given me the information I'now seek. — [H. O. Kmschke, Deuster, 
Juneau County, Wis., February 24, 1890. 

Reply.— The moth sent by your brother last summer has been reared and proves, 
as I surmised, to be a species of Parargyiaf but the precise species can not be deter- 
mined at this moment. An allied species lays its eggs late in July and the larvs 
attain full growth by fall, hibernate in a web, transform to pupie in the spring and 
issue as moths in early summer. The larvsB received from your. brother, however, 
were nearly full-grown August 1, and the solitary moth which we bred issued Angust 
21. This would seem to indicate either two broods or the hibernation of the partly- 
grown larvsB, moths of which emerge in August. Most of the larvae which he sent 
were parasitized. The moths are night-flyers and would probably be captured by the 
same traps which you use for the vine and fruit worm moths. It is doubtful, how- 
ever, whether this capturing of the moths will do much good, as careful examination 
of specimens so captured shows that the vast majority are males, or females which have 
laid their eggs. The best remedy will be to apply Paris green or London purple, as 
I suggested in my letter to your brother Angust 3, last. — [February 27, 1890. 1 

Helomyza ap. found in Bfayfield Cave, Ind. 

To-day I send you by mail a number of flies taken in May field Cave on December 
28, 1885. They were found under stones on the bottom of the cave, and sticking to 
the sides of the cave in sheltered places. They were not very torpid, as when I lifted 
up the stones they would generally commence to move. In the above cave they are 
abundant. I expect they may be found in other caves around here in equal numbers, 
although I have not hunted for them. You may keep them or else turn them over to 
the Smithsonian.— [C. H. Bollman, Bloomington, Ind. 

Reply. — I beg to acknowledge the receipt of your letter and specimens and to state 
that the flies which you found in Mayfield Cave belong to two different species, both 
apparently belonging to the genus Helomyta. Neither of the species is contained in 
the collection of the National Museum, and they may be both possibly new, although 
this is only probable. 
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A Cave Cnutacean in a Well. 

A friend of mine has a splendid well of water with a force pamp in it. The water 
is always cool and has been clear nntii now. Lately it throws forth plenty of the in- 
closed specimena Are they not Phylopods, or the £ar-wig, or is this the Ldthobins, 
the crawling fellow we find in our hoose once in a while T Tell me all abont it and 
how to clear the well. — [J. M. flhaffer, Keoknk, Iowa. 

Rkplt.-»I beg to acknowledge the receipt of yours of the 19th instant, vith speci- 
men of an animal found in a well. Thia is the little crustacean described by Packard 
as CcBoidotea 9ijfgia and which has been found in Mammoth and other caves, in the 
little pools of clear cold water which abound in such looationa. Ton will find a 
very good figure of this species, with an account of its habitSy in the third volume 
of the AmerUxm EnUmologUt, pages 35-36 (February, 1880). 

Potato Stalk-borer in Com and Rag-wead. 

Mr. O. J. Yoorhees brings me this morning samples of growing com nearly a foot 
high which are being destro^'ed by larva unknown to me. I understand that the 
cornfields are largely infested. Will you please describe fully f Have you knowledge 
of a remedy f If so state it fully that it may be published for the common good.— 
[J. M. Shaffer, Keokuk, Iowa. 

SsPLT. — ^The worm which you send and which infests com in your vicinity is the 
larva of a common Stalk-borer {Gortyna nilela Guen). This insect is a very gen- 
eral feeder and ravages not only corn but other cereals and also potatoes, toma- 
toes and a number of fiuweriug planu which are commonly grown in gardens. By 
way of compensation it is particularly partial to the stem of the Cockle Bur {Xanthimm 
strumarium). On account of its diversity of food plant, and on account of its feed- 
ing on the interior of the stalk, it is a most difficult insect to fight. The only remedy 
which has ever been proposed, and the only one which will result in any practical 
results, consists in cutting the larvie out of the stalks which are observed to wilt firom 
its attacks. This of course would be a most tedious operation in large quantities, but 
it is the only way to lessen the number of worms. The labor of boys could be readily 
utilized in this work. It has been previously recorded as damaging com, but I think 
never to the extent which you describe. 

Anotheb lbttbr.— As yon request, I to-day send you a box oontaining a larva of the 
corn-stalk borer, marked No. 1, and three larv» of what appears to be the same, which 
I found in rag-weed stalks, marked No. 2. In the com they are rare at this season, but 
are rather common in the rag-weed. On the ^th ultimo I noticed one stalk where the 
borer had eaten out and left. In large com they enter the stalk a few inches above 
the ground, and eat across nearly to the opposite side, and then upward. The first 
time I ever saw the borer was in 1882, in a piece of ground that had been pastured 
more than twenty years, and never plowed.until that spring. There were quite a* 
good many of them. The next year I had corn on the same ground and there were a 
few again. These were all near the edge of the field. This year I have com on the 
same piece again, and they were all over it. One day about the 1st of June, I killed 
about fifty worms, and many more at other times. In 1884 1 found a few in rag- weed 
along the edge of this same field, when it was in oats. This spring I found a few in 
another field over a quarter of a mile from the other infested ground. Others in the 
neighborhood are not troubled with them to any great extent. The most of their 
work is done when the com is from 2 to 10 inches high, and before it begins to joint. 
Then the heart is eaten out Just aboye the root, leaving the outside of the stalk green. 
The Infested stalks may be known by the central blades being dead. This is the best 
time to destroy them. They are then from ^ inch to I inch long, and are easily killed 
by pulling the infested stalks up and crushing them.'-[Thomas Wikesselly Wanseon» 
Ohio. 
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Reply.— The Coni-ttolk Borer (No. 1) aad the R»g Weed Borer (No. 2) are both 
larvs of Gartgna nitela as I sappoeed from your letter of (he 27th alt. Aekaiode9 zem 
ia quite a differeot thing. The Gartjfua is a very eommon insect and is found on a 
great many plants in addition to the two which yoa have mentioned. It first came 
into prominence as a potato stalk-borer and was described assnehby ProleaBor Riley 
in one of his early Missoari reports, and also in his little book on Potato Pests. It is 
also foaod in a n amber of other onltivated plants and large-stemmed annual. weeds. 
No other remedy has been suggested than catting them ont of the stalks which they 
infest, by hand, and this of coarse woald be impossible in a field of com. As they 
seem to infest the Rag- weed on yonr place in considerable qnan titles, numbers can 
doubtless be killed by catting and burning the weeds at this time, or while the ma 
jority of thelarvas are still within the stalks. 

The Melon Worm. 

It has come under my observation that the late crop of cantelonpes in this section 
is generally very much injured by a bug or insect which bores a hole in the fruit 
when abont half grown or Jost ripening, rendering it entirely unfit for use, while 
early crops are rarely if ever affected by this borer. The cantelonpe crop will 
be much later than osnal this year on account of continued excessive rains this 
spring, and want of warm weather to make the vines grow, and in anticipation 
of the trouble referred to, I wonld be very glad to have you give me a remedy if yon 
know of any to avoid it. — [J. H. von Hasseln, Anderson, 8. C. 

Reply. — ^The insect of which yon speak is in all probability the Melon Worm of the 
Sonth (PkaMlura hyalinatalis). This insect is treated in the annual report of this 
Department for 1879, pages 218 to 220. The only remedy so fiir known is to watch 
for the first brood of the worms, which will probably be found feeding upon the 
leaves and stems before the young melons have begun to form. They should be killed 
by hand or by the application of Paris green and flour. At this late date when the 
second brood of the worms are boring into the melons there is no remedy. 

Cct-worma and CamationB. 

I send you by this mall some larvie which I find near the sarfiMe of the groond 
around the roots of our carnations. There is something that eats a hole in the sides 
of the buds of our carnations and destroys the whole of the flower. Our gardener 
says that he believes this is the grub that does it, and that it goes up the stem in the 
night and feeds on the buds, and hides in the soil during the day. As we have not 
seen it around here very long I send it to you for a name. — [Thomas B. Meehani Ger- 
mantowuy Philadelphia, Pa. 

Reply.— The insect which you send is the Variegated Cut- worm (larva of Agrotis 
aauda) and it is altogether likely that it is responsible for the damage to carnations 
which you describe. You will find this larva treated in the annual report of this 
Department for 1884, pages 297 and 29a The subject of '< Remedies for Cut worms " 
will be found on pages 298 to 300. 

The Plant-feeding Lady-bird and the Potato Stalk-beetle. 

I take the liberty of forwarding to yonr address by mail to-day specimens of a bug 
(also egg-clusters) which proves to be very destructive to the bean crop in Colorado. 
It seems to be closely related to the potato-bug. The hairy slug defoliates beau vines 
in the same way that D. decemlineata defoliates potato- vines. I have recommended 
the Paris green remedy also for this pest. Will you favor us by giving name and hit- 
tory of the insect f Can you suggest a better remedy than Paris green f 

Can anything be done to prevent the ravages of Baridiua trinotatM, which threat- 
ens the destrnotion of the potato fields in some sections of Pennsylvania f~[Tuisco. 
Greiner, Little Silver, N. J. 
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Rkplt.— This insect belongs to tlie only genus of the CoccinellidsB or '* Lady-birds" 
"which is plant-feeding in its habits. It is Epilaehna oarrupta, I can suggest no better 
remedy than Paris green. 

BaridUia trinotaius is an insect which can only be fonght by palling np and baming 
the infested stalks. It is a tedions remedy bat a sure one. As the insect transforms 
within the stalk this remedy is effioacions at almost any time. 

Intniflion of the Blm Leaf-beetle in Houses. 

I now take the liberty to intrude npon yoar time with a few words concerning the 
habits of this (the Elm-leaf) beetle, with which yon may not be so unfortunately 
acquainted as I am. It was in 1883, in the fall house-cleaning, that my attention 
was called to these creatures, then unknown to me, massing themselves in close packs 
behind pictures. In 1884 I noticed the trees for the drst time being stripped, and 
that fall more bugs came in, and in the spring of 1885 they appeared in great quan- 
tities about the windows, but soon left the house for the trees, as we suppose. Dur- 
ing the summer of 1885 the Elm trees were wretchedly stripped, and last August, as 
early as the 6th, these beetles came to the house in swarms. The hoube was thoroughly 
netted, but nets were of no use. They only disappeared during real winter weather 
to re-appear this spring, in April and May, in quantities. The old-fashioned garret is 
full of them ; killing off day by day with powder makes no difference except for that 
day. The shingled roof is full ; the window boxes where the cords play are full ; the 
windows are daily covered, especially on the upper part, with quantities. They eat 
no flannels or woolens of any kind, never bite nor molest the body except liking to 
sleep in one's bed; they fill drawers, boxes, books, etc., and show no disposition to go 
out to the trees, and what they subsist on is a puzzle. Please excuse this great lib- 
erty ; the truth is, that with every effort to bear the plague philosophically, the 
natural dislike of the housekeeper to be worsted in a battle with any even the most 
aristocratic insect prevails in my case, and I thought it just possible you might be 
able to tell me of some one thing that would give me the victory I desire, at the sacri- 
fice of my hospitable instincts. — [H. 8. Onderdonk, Great Neck, Long Island, N. Y. 

Reply. — The account which you give of the great numbers in which the Elm Leaf- 
beetle infests your house is very interesting, hui I am sorry to say that I can oft'er 
you no encouragement in regard to any remedy beyond what you will find published 
in Bulletin 6 of this Diytsion (which we have already sent you), and beyoud the free 
use of Persian insect powder in your house. 

Re Ztestopbonus. 

Yours of the 21st instant, inclosing duplicates of the articles on theLestophonus and 
its parasites, is Just received. The facts are so clearly and correctly stated in these 
articles for Insect Life that I am unable to suggest any change or alteration. 

In regard to the manner in which I treated Koebele's second sending of Australian 
parasites I will say that Mr. Koebele .advised me to subject the contents of each box 
to chloroform, then open each box and destroy all of the Chalcids and transfer the 
Lestophoni to the tent. However, I was unwilling to expose the Leetophoni to such 
a risk of life, so I had constructed two sacks of a muslin so thin that I could easily dis- 
tinguish from the outside the Chalcids from the Lestophoni as they rested on the in- 
side of the sack; the sacks were about 3 feet high by a foot and a half in diameter, 
and were sufficiently close in texture to prevent the escape of either the Lestophoni or 
the Chalcids. In these two sacks I emptied the contents of the boxes of parasites, 
tied up the tops of the sacks, then destroyed the Chalcids by pinching them between 
the thumb and finger, without opening the sacks, after which the sacks were opened 
and the Lestophoni liberated into the same tent in which I placed the first consign- 
ment of these flies. 

The Chalcids are easily distinguished from the Lestophoni as they sit on the Inside 
of the sacks, not only by their more slender form, but especially by their habit of 
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always holding their wings lying flatly npon the back when not in osi^, instead of 
holding them partly expanded, as the Leetopboni do. The latter when disturbed 
usually fly upward, and are thus easily liberated from the sacks, while the Chaleids 
when disturbed simply leap a short distance and again alight lower down upon the 
Inside of the sack. I have examined these sacks every few days and carefully de- 
stroyed the Chaleids and then liberated the Lestophoni. These two muslin sacks I 
kept inside the tent. Tbe contents of some of the tin boxes which were in worse 
condition I put in a paper bag, pinned it shut and kept it in my room ; nothing but 
Chaleids have appeared in this bag, and all of these have been carefully destroyed. 
Altogether there have issued from this second sending up to date twenty-four Lesto- 
phoni and one hundred and sixty-one Chalcids.~[D. W. Coquillett, Los Angeles, 
CaL, January 27, 18^. 



QEHE£AL VOTES. 

BOILING WATER FOB PEACH BOBEB. 

Mr. John B. HaaB, in the PcuAfto Rural Press for March 22, gives 
the result of a very conclusive experience in Missouri some years ago. 
He removed the soil around his infested trees for a depth of 3 or 4 
inches, making a trench from 3 to 6 inches in width, and poured a buck- 
etful of water, boiling hot, all around the trunk of the tree, allowing it 
to remain in the trench. He states that it killed all of the borers pres* 
ent and that his trees, which had been covered at the base with gummy 
exudation and had been in very bad condition, rapidly improved and 
bore fine crops. 

THE FAMILY PHYLLOXEBIDJE. 

Dr. L. Dreyfus, in the <' Zoologischer Anzieger,'* No. 316, 1889, has 
published a little statement to the effect that his new family which he 
had erected in his work entitled ^^Uber Phylloxerinen," Wiesbaden, 1889, 
should be given the '< idse " termination instead of the '* inse." He 
therefore gives as the four families of the suborder Phytophthires : (1) 
OoccidsBj (2) Pbylloxeridae ; (3) Aphid® ; (4) Psyllidae. 

THE NEWLY IMPOBTED BOSB SAW-PLY. 

Mr. J. G. Jack refers in Garden and Forest of March 26, 1890, to the 
introduction of the European Emphytus cinctus into this country. He 
has found it feeding upon the roses in the Arnold arboretum at Cam- 
bridge in the summer of 1887 and succeeded in rearing the adult in the 
autuma of 1888. This species is from two to three times as large as a 
common Rose Saw-fly, has a white band around the body of the female, 
and is more active. The eggs are deposited singly on the under side 
of the leaf and there are two or three annual generations. 

TESTIMONIAL TO MB. KOEBELB. 

Hon. Ell wood Cooper, the president of the State Board of Horticul- 
ture of California, has suggested/the raising of funds for the purpose of 
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presenting Mr. Koebele with a testimonial in recognition of his services 
in importing the insept enemies of the Fluted Scale, and we learn from 
the Rural Calif omian of April that the sum of $232.50 was raised dur- 
ing the recent convention at Los Angeles. The subsidiary statement 
which is being quite generally made and which has caused his friends 
no little anxiety, viz, that Mr. Koebele's health was ruined by his trip 
to Australia has, we are happy to state, no foundation whatever. Mr* 
Koebele writes that his health is perfect, and that he is good for three 
f^uch trips, and it is due him to announce that the statement above- 
referred to and which has placed him in a false light, was started by 
secretary of the the State board of horticulture, upon his own confes- 
sion, "for effect"! 

A PARADOX. 

It may seem very much like a contradiction in terms to speak of a 
white black scale, yet this is what we have recently received firom Mr. 
Coquillett. In Mie midst of a normally colored colony of the Black 
Scale (Lecanium olecB) on oleander he found a full-grown individual of 
a uniform perfectly white color. Mr. Coquillett considered this color 
to have been due tp the fact that the specimen had recently molted, 
but so far as we know the Lecanii have no distinctive molts. It is 
probably an instance of albinism, and the first one of the kind which 
has ever come to our notice amone: the Goccidaa. 

A BABE SPHINGIB. 

We have just received for the National Museum collection firom Mr. 
W. G. Henry, of the CT. S. Coast and Geodetic Survey, a specimen of 
the female of the rare Paeudosphinx tetrio. Mr. Henry gives us an inter- 
esting account of its capture, which we may quote : 

The insect referred to was captured ataea, on Janaary 19, whUe the Blake was at 
anchor on a current station in the Galf of Mexico, aboat 160 miles sonth of the Mis- 
sissippi Biver moath, and about haif way between the Louisiana coast and the Cam- 
peche Banks (Yucatan coast), I noticed the insect (I presume it was the same) sitting 
on the boom, under the awning, and tried to catch it, bnt it flew away as lightly and 
easily as a bird and took a straight westerly course across the sea until it was out of 
sight, and I saw it no more that day. The next day (January iiO), I was sitting on 
deck and saw the insect (presumably the same) come in a straight course from 
westerly across the sea and alight on board, and, after repeated efforts, it was capt- 
ured. The Blake had been at sea (out of sight of land) for six days, having left the 
Missittdippi on January 13, and the insect was so shy and hard to approach that I 
think it could not have been on board the ship all that time without being disturbed 
and seen. For a week previous to its capture there had been no high wind from any 
direction which could have blown the insect off to sea, and it is therefore natural to 
suppose that its flight across the sea was entirely voluntary. I sent the insect to you 
from New Orleans on January 24. 

On February 1 (I think) we again left the Mississippi and ran across the Gulf of 
Mexico to the Campeche Banks, and began to re-occupy the current stations, at in- 
tervals of 60 miles, on a line across the Gulf from Campeche Banks to mouth of 
Mississippi. On February 9 we arrived at and anchored on the same station where 
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the insect sent yoa was captured, and etrange to atate, whOe aoehoied there another 
of the same kind of insect came on board. It could be approached near enoogh to see 
that it was the same kind of insect, bat it eladed every effort to captnre it, and 
finally flew away across the sea. No other insect of that or any other kind had been 
seen anywhere in the Onlf, and it was rather strange that the only two seen should 
have been at the same spot, in the center of the Gulf of Mexico, and at an interral of 
twenty days. 

A NEW APPLE PEST. 

At a recent meeting of the agricnltoral bureau of this colony the 
secretary reported that he had noticed that many of the apples, in a 
shipment of ten thousand cases from California to Sydney, were per- 
forated and tunnelled as though they had been attacked by the larvse 
of the Godlin Moth. He had forwarded some of these to Mr. Frazer 8. 
Crawford, as the matter was urgent, and the following report had been 
sent on by him to the commissioner of crown lands: 

I have received from the secretary of the central agricultural bureau an apple 
stated to be one of a large importation from California^ and which was supposed to 
be attacked by the codlin moth. On examination I ibund a nnlnber of small chan- 
nels running through it in yarious directions, of an average diameter of about one- 
twentieth of an inchf in some places filled up with fine excreta. From these I ex- 
tracted seven footless grubs, the largest about one-tenth of an inch long by rather 
more than half that in width. They are white, or else of a pale rose color, and have 
a white head. They are evidently the grub of a beetle ; but of what species I am 
unable to say, as no mention of such an insect attacking the apple is made in any Eng- 
lish or American work that I have got. I believe it to be a new pest to Califomia, 
or only one that has only appeared there within the last year or two. If introduced 
here, I consider it likely to be as destructive as the codlin moth, and one equally as 
difficult to eradicate I therefore respectfully suggest that every endeaTor should be 
made to trace this shipment of apples, and if possible that all found in the colony 
should be destroyed, and, furthermore, I wish to point out the advisableness of the 
other colonies being communicated with in order that the damage of the shipment 
may be pointed out. 

Mblbousnk. 

(Melbourne correspondence Mark Lane Express, February 17, 1890.) 

AMERICAN VINES IN FRANCE AND THE PHYLLOXERA. 

The gratifying showing of the rapid increase in the acreage of recon- 
etitated vineyards in France, mostly by the use of American stocks, 
given in the last number of Insect Life in the article entitled ^< The 
Phylloxera Problem Abroad, etc.," hardly leads one to expect the ad- 
verse report on the use of American vines given in the Wine Trade Re- 
view of February 15, 1890, and quoted in the Cape Colony Agricultural 
Journal of February 20. 

The quotation is as follows : 

An important moyement is taking place in the department of Seine-et-Mame, in 
regard to the introdnction of American odpages into the vineyards. Many people in 
France and other countries have been inclined to regard the grafting of French yines 
on American as one of the most certain methods of arresting the progress of the phyl- 
loxera ; bnt it is clear that a different opinion is held in the Champagne oonntiy. 
The prefect of the Mame department last month directed that an inquiry should be 
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Opened on the sabject, and a few days later the Spndioat du Commerce dea Vina de 
Champagne de Reims drew up an important document, in which ito views as to Ameri- 
can plants wt»Te fully stated. In the opinion of the Syndioat the introduction of these 
plants would be infallibly followed by the phylloxera, since they are the conductors 
and propagators par exetllenoe of the pest, and though they may be able to support 
themselves against it, they rapidly spread it aronud them. Coosidoriug that a great 
danger is threatened to the vineyards, the Syndieat makes an energetic protest against 
the employment of the American plants, and copies of the document have been sent 
to the mayors of the seventy-nine communes of the Marne department, as well as to 
the prefect. The views of the Syndioat on saoh a qnestion as this will doubtless re- 
ceive the weight they deserve, and then go a long way to indicate the probable result 
of the inquiry. 

A NEW AUSTRALIAN YINB PEST. 

We have recently received firom the author, throagh the State De- 
partment, advance proof of an article by Gharles O. Montrose, editor 
Victoria Farmers' Gazette^ relating to a new vine pest which is reported 
to be serioasly ravaging the vineyards, orchards, and gardens of New 
Sonth Wales. 

In this article Mr. F. A. A. Skase is recorded as stating that the in- 
sect in question is a species of plant bag, probably andescribed, be- 
longing to the family Oapsid», and from the description given, it mast 
be closely allied to onr Tarnished Plant-bug. 

They are said to attack particularly the fruit-stems of the Orape, 
Plum, Apple, etc., causing the fruit to dry up instead of ripening. They 
seem to prefer Plum leaves, and are reported to leave the grape and 
other plants untouched in the neighborhood of plum trees. They are, 
however, practically omnivorous, causing great injary to all the common 
firuits, cereals, and vegetables. 

Mr. Montrose has promised to forward specimens, on the receipt of 
which we may refer to the subject again. 

TBOUBLE IN OALIPOBNIA. 

In a recent account of the meeting of the Los Angeles County orange- 
growers we notice that the board of supervisors has received a petition 
signed by sixty-seven parties asking for the removal of the board of 
horticultural commissioners on the ground that spraying is injurious 
to the trees, and that parasites have been discovered which are effec- 
tively cleaning off the White, Red, Black, and San Jos6 scales. They 
olaim that spraying kills off the parasites and leaves the scales to <' pur- 
49ue their chosen avocation.'' 

We consider this action short-sighted and unjustified. Proper spray- 
ing will not injure the tn-es, and no effective new parasites of the Bed, 
Black, or San Jos6 scales have been discoverecl. The parasite of the 
Black scale, discovered by Professor Oomstock in 1880 (Dilophogaster 
<Mlifamioa Howard), was at that date considered by him a very effective 
enemy of this scale, and it is safe to say that, after ten years of unin- 
terrupted work of the parasite, this scale insect is as abundant in Cali- 
fornia as ever. 

26852— Nos. 11 and 12 4 
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LEPIDOPTEEOLOOICAL NOTES* 



Protoparce celem Hb. (Tomato worm). — Well known as destructive 
to the foliage of both potato and tomato, bat was last autumn observed 
eating into the fruit of the tomato, six individual tomatoes in one in- 
stance l>eing destroyed on a single vine where growing foliage was 
abundant, but this was scarcely eaten. The trouble was first attributed 
to fowls and later to sparrows, but both were proven innocent by the 
worms being surprised in the act. 

DaremmacatalpoB Bd. (Catalpa Sphinx). — Besides being exceedingly 
Abundant, and the larvae very destructive to young Catalpa trees in 
southern Indiana, I have found the larvae also defoliating trees in the 
forests of Arkansas in May. Mr. John B. Smith, in his recent mono- 
graph of the Sphingidae,* does not include territory west of the Missis- 
sippi River as within the distribution of this species. 

8pilo8omavirginicaFAhT. (Yellow WooUy-bear). — The caterpillar was 
observed eating holes in ripe muskmelons at La Fayette, Ind., Octo- 
ber 15. In one instance an excavation had been made in an otherwise 
perfect melon, over an inch in diameter, and fully half as deep. 

Mamestra legitima Grt. — Adult moth reared during spring of 188^ 
from larva found feeding within seed pod of Aselepias incamata near 
La Fayette, Ind., early in November, 1888. The larva appeared to sub- 
sist upon the seeds, the pod being attached unopened to the erect plant. 

Prodenia lineatella Harv. — Nearly full grown larvae observed at La 
Fayette, Ind., October 29, 1888. 

Scoliopteryx libatrix L. — Adult moths reared at La Fayette, Ind., 
September 24. Parasite, Ophion purgatum Say, emerged from pupae of 
this species October 29. 

Aletia xylina Say (Cotton worm). — Adults captured in a large field of 
red clover near La Fayette, Ind., from about August 20 to October 15^ 
1889. 

Phycis indiginella Zeller (Leaf crumpler). — ^From a large number of 
larval cases, collected late in February and placed in warm quarters, 
there emerged on March 7 two species of parasites, Hemitelea variegatus^ 
Ashm. and an und escribed species (No. 1092a) of Apanteles. 

Plutella cruciferarum Zeller (Cabbage Plutella). — This pest of the 
cabbage appeared in some of the market gardens about La Fayette^ 
Ind., during May, 1889, and did serious injury. The moths emerged 
in great abundance late in May, and about the 10th of June there ap- 
peared great numbers of parasites — PhcBogenes discus Cress. 

Wilsonia hrevivittella Clem. — Adults of this species were reared from, 
seed pods of Evening Primrose, (Enothera biennis L. The larvae depre- 
date upon the seed pods much as those of Pronuba yuccaseUa Biley do 
in the seed pods oif the Yucca. The larvae were first observed early in 
September. The exact date of appearance of moths was not noted, but 
it must have taken place very late in September, or during October. 

* Trans. Am. Ent. Soc, Vol. XV, p. 205. 
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Callommia promethea Drury. — The larvae of this species was very 
abundant during the season of 1889, and the cocoons were to be found 
on wild cherry and sassafras in great numbers. Examination of these 
<socoons in March, 1890, developeil the fact that fully two-thirds of tiiem 
had been parasitized by Ophion mucrurum Linn. 

Agroiis herilis Grote (Western Striped Gut- worm). — In company with 
other cut-worms, this species is supposed to descend into the earth in 
the fall for the purpose of hibernating. The winter of 1889-^90, how- 
€ver, proved an exception, and the larvsB, usually about one-fourth to 
one-third grown, were observed on warm, sunny days during the entire 
winter feeding above ground upon young wheat in the field, and also 
upon grass in meadows and other grass lands. 

Hadena stipata Morr. — On page 134, Volume II, Insect Life, this 
species was incidentally mentioned as destroying young corn on newly 
broken grass lands. Since that notice was written reports of serious 
depredations have come to me from Clinton, Miami, Madison, and John- 
son Counties, Ind., all indicating that this is the most destructive of 
all our cut- worms in the localities where it occurs ; some fields being 
totally ruined, and that, too, after it is too late in the season for replant- 
ing. Both low and high lands, timothy and clover sod, seem alike 
attacked, even though the ground may have borne but one previous 
orop of grass or clover. 

Lithophana antennata Walk. — Possibly on account of the extreme 
mild winter just passed these moths made their appearance very early 
in the season, several being captured at La Fayette, Ind., on the even- 
ing of February 24, 1890.— [F. M. Webster, March 29, 1890.] 

THE PUNCTUBING OF APPLES BY THE PLUM CUECULIO. 

In afoot-note to Mr. Webster's article upon *< Experiments with Plum 
Curculio,'^ published on page 308 of the last number, we promised to 
publish in a future number the figure illustrating the condition of 
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Fio. 71.— Plum Cnroulio punotures in young apples— uataral size (oripnal). 

young apples found by Mr. Webster July 24, at La Fayette, Ind., and 
which illustrated a severe attack of the adult of the Plum Gurculio. 
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The tree from which these appiee were picked blossomed profiueij and 
prodoeed a good crop of yoang apples, bat by July 24 all bat two dozen 
had flEdlen to the condition of this. The figure is drawn from specimens 
picked on that date and sent in by Mr. Webster, and very well illoB- 
trates the work of the Plam Garcolio, as we have often witnessed it as 
mnch as twenty years ago. 

THE YEDALIA IN NBW ZEALAND. — BEOBNT INCSRASB OP ICEBTA. 

• • • Going back to Vedalia. All parts of New Zealand have 
been importing plants from Aostralia for very many years, particnlarly 
Gitnis and Acacia. Auckland was the first visited by Icerya, which was 
discovered on an imported plant (Acacia unduUUa)^ bot I am not pre- 
pared to say the individual plant was imported. It is rather singular 
that in some districts it appeared first on Australian acacias (plants it 
seems even more partial to than Oitrus, although it is not so rapidly 
fatal to them)jplants grown/rom seed being the first attacked in districts. 
Auckland was also the first district cleared by Vedalia, and then Taka- 
puna, Wairoa, South Waikomiti, etc, where the Citrus and other plants 
were derived from Auckland, Auckland was cleared so rapidly that no 
one knew how, till it was over, and it would have also remained a mys- 
tery with the other places had I not heard of it and gone there to find 
the cause. Napier and Nelson are the other two infested parts, and 
they import direct from Australia and separately. 

At Napier they received the beetle later than Auckland, but at Nel- 
son they have missed it, and up to the present time the Icerya is going 
on unchecked. I urged them to procure the beetle from Napier while it 
was yet time, and Mr. Maskell got them the Lestophonus flies (which 
have done no good). Hamilton sent them the beetles, but Mr. Maskell 
wrote to me a few posts ago to say that it was doing no good and did 
not seem to increase. The fact is I feel sure he has sent them the wrong 
insect. It is deplorable to see people making such mistakes and no 
properly qualified i)er8on to set them right. There is one thing I must 
beg to draw your attention to, and that is, that in my late tour round 
the North I find (as might be expected) IceijA returning everywhere Aud 
not a trace of Vedalia ; in many places, and around Auckland in partic- 
lar, it is increasing fast and bids fair to become as bad as ever. This 
should waru you to take care of Vedalia and conserve a few colonies; 
the reason is very obvious. • • .• — [B. Allan Wight, Paeroa, Auck* 
laud, New Zealand, March 15, 1890. 

THE PHTLLOXEBA IN NEW ZEALAND. 

* * * I am ashamed to say that our Oovemment has positively 
refused to permit me to land any vines from the United States under 
any circumstances, for fear of importing Phylloxera vastatrix^ of which a 
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fine specimen now stands before me in a bottle. I have jast come 
home from a tonr ronnd the North, and I have seen it in two vineyards 
in onr principal grape-growing country. I am disgusted. One man 
dug up the vines and burned them as soon as he was aware of it. The 
other refused unless his neighbors would pay him £10. What can I 
do for such a people as thisf Maskell is advising the Government to 
compel all vine owners in infected districts to burn their vines, whether 
they are infected or not (the insect could do no more). I am advising 
them to severely punish people who refuse to burn infected vines, when 
it has once been xK>inted out to them, and to either compel or encour- 
age others to shift on to proof roots. • • •— [R. Allan Wight, 
Paeroa, Auckland, New Zealand, March 15, 1890. 

PROOEEDlNaS OP THE SNTOMOLOGIOAL SOCIETY OF WASHINQTON* 

Number 4 of Volume I of the Proceedings of the Entomological Soci- 
ety of Washington has just been published. This number is furnished 
with an index to the whole volume which it completes. It contains 
about 100 pages and includes, among the shorter notes, papers by Mr- 
Schwarz, on the Ooleoptera common to North America and other coun- 
tries; notes on the comparative vitality of insects in cold water; stray- 
notes on injurious insects in tropical Florida; notes on the Tobacco 
Beetle (Lasioderma aerricome) ; notes on Oicada septendeoim in 18S9 ; 
food plants and food habits of some North American Ooleoptera; Myr- 
mec-ophilous Ooleoptera found in temperate North America, and sud- 
den spread of a new enemy to clover (Sitones hispidulm) ; by Mr. How- 
ard, note on the hairy eyes of some Hymenoptera; note on the mouth- 
parts of the American Oockroach ; authorship of the Family My maridsB, 
and a few additions and corrections to Scudder's Nomenclator Zoologi- 
cu»; by Mr. F. V. Ooville, notes on Bumblebees; by Judge L. 0. 
Johnson, the Jigger Flea in Florida; by Mr. Marlatt,, swarming of 
Lyccena oomyntaa; an ingenious method of collecting Bombus and 
Apathus, and abundance of Oak-feeding Lepidopterous larvee in the 
fall of 1889 ; by Baron Osten Sacken, correction to the monographs of 
the Diptera of North America, Vol. I, 1862; by Mr. Ashmead, some 
remarks on South American Ohalcids ; an anomalous Ohalcid {Roplo- 
crepis n. g., albiclavvs n. sp.), and remarks on the Ohalcid genus Halt- 
dea ; by Mr. Townsend, notes on some interesting flies from the vicin- 
ity of Washington, D. 0.; on the fall occurrence of Bibio and Dilophus, 
and a further note on Dissosteira {(Edipoda) Carolina; by Professor 
Lugger, on the migrations of the Milkweed Butterfly. In addition to 
these are many shorter notes by Professor Biley, Dr. Marx, Dr. Fox, 
Mr. Mann, and others. 

The first volume, being now complete, may be obtained from the cor- 
responding secretary of the society, Mr. Tyler Townsend, Department 
of Agriculture, Washington, for $3. 
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AK ACKNOWLEDGMENT. 

In the Mareh namber of Insect Life (p. 290), is a notice of my paper 
in Oarden and Fare$tj on Zeuzera pjprina, which makes it ntrcessaiy to 
credit the observations to those who gave them to me for use. The 
figures used were drawn by Mr. C. P. MacGhesney, of Arlington, N. J., 
and were simply put into shape for engraving by me. Mr. Angelman 
found the larva, and the facts used all came to me from these gentlemen. 
Mr. MacChesqey published his own observations in J?»t Amer.^ VI, No. 
2, and this paper must be credited as the scientific presentation of the 
matter rather than my x>opular account to which accident alone gave a 
date not intended and an apparent priority which it does not de- 
aerve. — [John B. Smith, Butgers College. 

THE GENITAL ASMATI7BE IN HALE HYMENOPTBRA. 

General Badoszkowski, at the meeting of the French Entomological 
Society, of September 11, 1889 (see Bulletin Entomologique, p. clxxii), 
presented a communication on the subject of the use of the male genital 
armature in Hymenoptera for the separation of species. Following io 
the line of the investigations of Dafour, Sichel, Fred. Smith, and £. 
Saunders, and adopting in the main the nomenclature of Dufour, and 
has found that these parts are of great value in the distinction of spe- 
cies, as they have proven to be with other orders. He has applied this 
method of diagnosis to njore than 40 genera and 500 species. He has 
expressed himself as of the opinion that of all characters known among 
the Hymenoptera the form of the genitalia is the surest and most stable 
for generic and specific characters as well as for varieties. The forms 
examined seem to belong mainly to the AnthophiUij Mutillidcej and Chrys- 
ididce. 

THE MAN INFESTING EOT. 

At the 27th of March, 1889, meeting of the French Entomological 
Society Mr. £mile Gounelle exhibited a larva taken from a man who 
came from Brazil, and stated that similar cases w,ere not rare, particu 
larly around St. Paul. Mr. Laboulbfene added that he had also ob- 
served a similar larva taken from a Brazilian woman recently arrived 
in Paris. It was taken from a painful tumor and recognized as a species 
of Dermatobia. It was placed in a breeding cage, but died before 
transformation. 

THE EG0S OF ATHEBIX. 

Mr. J. E. Ives, in the March number of Entomological News (p. 39), 
describes a mass of eggs taken from the under surface of a tree over- 
hanging a small stream, which was determined by Dr. Williston as those 
of the Leptid genns Atherix. The same thing has recently been figured 
and described in England, and certain egg-parasites are also figured. 
Some thirteen years ago we collected a large number of these eggs upon 
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the piling of Lake MinuetODka, near Minneapolis, and they have formed 
an interesting part of the Dipterological collection of the National Mn* 
senm, while more recently we received a bit of piling from the shores 
of Lake Ontario which were covert with these eggs from which larvee 
hatched which we were able to determine as belonging to this genus by 
comparison with the figures in Dr. Brauer's Monograph of Dipterous 
larvse. Our correspondent stated that the wharf piles for hundreds of 
feet were covered with these eggs. 

A MONOGBAPH OF THE EYANIIDJS. 

An important monograph of the family Evaniidsehas been completed 
by August Schletterer and published in three parts in the Annalen des K. 
K. Naturhistorischen Hofmuseumsj Volume lY. Pai*ts I and II bear the 
date 1889 and part III 1890. The species of the entire world are de- 
scribed by means of analytic tables and lengthy descriptions, and the 
synonomy is most carefully considered. The monograph is illustrated 
with 6 lithographic plates of morphological details. He places only- the 
three genera Evania Fab. {BrcLchygcmter Stephens, Hyptia Shuckard), 
Oasteruption Latr. {FoentM Walk., and other authors), and Aulacus 
Jur. {AuUioostethus Philippi and Pammeffischia Prov.) in the family 
Evaniidse. The work as a whole is one of the most thorough and com- 
plete monographs which we have seen. 

COLONEL PEABSON ON THE ROSE GHAF^SB. 

In the article on the Bose Chafer, on page 295 of the last number, we 
neglected to make mention of an excellent article on this insect b^^^ 
Gol. A. W. Pearson in the January 22 number of Garden and Forest, 
in which he states that subsequent experiment with Bordeaux mixture 
showed that it was not the specific which he formerly considered it to 
be. Last Rummer he made a solution of 1 ounce of good Pyrethrum to 
2 gallons of water, first wetting the powder to a pasto before mixing 
with all the water. On spraying the vines with this mixture the bugs 
became paralyzed and fell to the ground. Then he had men pass along 
both sides of the trellis and jar the vines and kill the bugs with paddles. 
Insect powder in this strength he finds does not kill them, but only 
temporarily stupefies them, and they will eventually recover and fly 
away. Meanwhile they will be quite easily destroyed for some time. 
As the testimony of a practical man this is of value. 

THE COLUMBUS HOBTIOULTUBAL SOCIETY. 

We have been favored with No. 1, Volume V, of this Society, which 
contains some interesting entomological matter. The principal article 
is by Prof. D. S. Kellicott on "Our Injurious -^gerians.'^ He gives a 
short account of thirteen Species and illustrates upon a well executed 
plate the Peach Tree-borer, the Pear Tree-borer, the Imported Currant- 
borer, the Maple Tree-borer, and the Pliim Tree-borer. 
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MB. BUGKTON'S MONOaBA.PH OF THE BBITI8H CIGADJS AND T£TTI- 

GIID^.* 

The mere anooaDoement that Mr. G. B. Backton was aboat^to moD- 
ograph the British species of the difficalt groap of insects above men- 
tioned, was a sufficient indication that the work woald be well and 
carefully done, and the two parts which we hare before us folly justify 
our anticipations. The work resembles in character his well-known 
monograph of the British Aphididss, although not published as was the 
former work by the Bay Society. The plates are drawn and litho- 
graphed by Mr. Buckton himself, and while a little rough in appearance 
admirably illustrate the characteristics of the different species. The 
parts contain 32 pages and 10 plates each, all of the plates being colored 
except two supplementary ones which indicate details of structure. 

EABLY STAGES OF THB ODONATA.t 

After many years Mr. Cabot has given us the third part of his mono> 
graph, which takes up twenty-three species of Cordulina with a number 
of forms in the genera Pantala and Tramea. The six lithographic 
plates are beautifully reproduced Irom drawings by the author. 

INDIAN MUSEUM NOTES No. 3. 

The third number of these insect publications has just reached us 
through the courtesy of Mr. E. G. Cotes. This number is devoted to 
a description of the ^' Silk- worms in India,'' and a surprising number 
of species actually reared for commercial purposes are treated. Aside 
from the Mulberry Silk-worm {Sericaria mari)^ the pamphlet considers 
Bomhyx fartunatus^ the Desi or Ohota Polo ; Bombyx crcesij the Kisiry or 
Madrassi; Bombyx arr€Lcanensi8j the Nya Pate; Bombyx ^inenm, tlie 
8inaj Cheena^ or Chota Pat; AnthercBa mylittaf the TuMer; Aitacus 
ricini^ the JEri; Anthercea assamaj the Muga. Four lithographic plates 
accompany the treatment of the species. 

THE CHINCH BUG DISEASE. 

Prof. p. H. Snow, in No. 1 of Volume XII of the Transactions of the 
Kansas Academy of Sciences (1889), pages 34 to 37, gives the result of 
his experiments for the artificial dissemination of a contagious disease 
among the Chinch Bugs. There is little further in this article than that 
summarized from the Lawrence (Kans.) Daily Journal on page 126 of 
the current Tolame. We repeat our caution as to the too ready accept- 
ance of results of this character. 

* Monograph of the British CicadsB and Tettigiide, illustrated by more than 400 
colored drawings by George Bowdler Bnckton, F. R. 8. London, Maomillan & Co., 
and Ne^ York, 1890. 8 parts. Price, 8«. per part. 

t The Immatare State of the Odonata. Part III. Subfamily Cordalina. By Lonis 
Cabot, with 6 plates. Memoirs of the Museum of Comparatire Zoology, Vol. XYII, 
No. 1, Cambridge, February, 1890. 
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STUDY OF THE BIRD LIGE. 

Mr. Vernon L. Kellogg, in No. 1, Volume XII of the Transactions of 
the Kansas Academy of Sciences (1889), pages 46 to 48, announces that 
he has noted and described twenty-four species of Mallophaga repre- 
senting ten genera taken from Kansas birds. Among these are two new 
genera. He publishes a figure of Tetrophthalmus showing the respira- 
tory system and gives a table of the genera. He has not named hia 
new species, but has given them numbers. We see from this notice, that 
Mr. Kellogg has gone at this work in the right way, and we hope he will 
continue his studies. 

THE TBOPIOAL SUGAR-OAlffB BOBEB IN LOUISIANA. 

Never before have complaints of the tropical cane-borer been so pro- 
nounced over so extensive a territory as the present season. It is to* 
be feared that, should the winter prove an open one, they may do very 
serious damage to the next crop. In 1857 they were so abundant along^ 
the lower coast as to have about destroyed the crops on one or twa 
plantations. They again appea red in the same locality, and in As- 
sumption and St. Mary, in large numbers, in 1880, after the open winter 
of 1879. They attack sorghum and corn in the same manner as cane,, 
and are known near the coast throughout the Gulf States. The moth 
is of a light, grayish brown color, with about l^inch spread of wings. 
This lays its eggs upon the leaves of the cane, near the axils, the young 
borers hatching in a few days. The borer penetrates the stalk at once, 
usually just above a node, working up ward through the soft pith. The 
full grown borer is about 1 inch long, slender, cylindrical, and cream 
wbitein color, with yellow head and black mouth. Several broods are 
hatched in the course of a season. It is believed to hibernate almost 
exclusively in the larva or worm state. Those which find shelter in the 
stubbles, discarded tops and seed cane, alone escape destruction during 
the harvest of the crop. Fortunately, few are found to burrow near the 
extreme butt of the cane. If cut at the surface of the earth very limited 
numbers will, therefore, be preserved in the ratoons. A speedy burn- 
ing of the tops, after removal of the crop from the ground, will destroy 
those which would be carried over to the next season by these. An 
immediate plowing under of all tops seems the next best alternative, 
but undesirable. They certainly should not be allowed to remain on 
the surfooe of the ground until warm spring weather. 

Borers present in seed cane are not so easily dealt with. It is prob- 
able that from canes planted in the autumn and rolled the moth is un- 
able to escape. The same is true in less measure of seed put down in 
windrow, if as heavily dirted as is compatible with the canes' safety* 
This should be dropped and re-covered as soon after removal from 
windrow in the spring as possible. Mats, both flat and round, are es- 
pecially to be avoided for affected canes. It will be safest in all cases 
to put down as seed such canes as are least attacked. No abandoned 
torage sorghum should be allowed to go over the winter and corn 
25852— Nos. 11 and 12 5 
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Btalks sboald also be plowed nuder, or be otherwise destroyed before 
winter is past. To neglect these precaations may be rainons. There 
are, perhaps, more borers now in yoor field than yon saspect. — [W. J. 
Thompson in The LouiHana Planter^ Nov. 2, 1889, Vol. 3, p. 274.— The 
insect is probably Ckilo saeeharalU. 

IKPORTATION OF HESSIAN FLY PARASITES. 

With the assistance of Mr. Fred Enock, of London, England, we 
hope to import during the summer some living specimens of Semiotel- 
lus nigripet^ a Russian parasite of the Hessian fly, in order to endeavor 
to acclimatize it in this country. Mr. Enock is rearing it extensively 
and hopes to be able to send us a good supply. 

ENTOMOLOGICAL SOCIETY OP WASHINGTON. 

Aprils^ 1890.— Mr. B. E. Fernow was elected ad actiTe member of the aociety. 

Mr. Fox read a paper on a small groap of spiders forming the sabgeniu CeratimeUa 
of the genas Erigane. The sabgenns inolades aboat seTenteen species distinguished 
by the presence of a shield on the abdomen. AU the specimens were ouUeoted east 
of the Alleghanies by Messrs. Marx and Fox, and were found fhlly developed at aU 
seasons of the year. The paper was illostrated with drawings and a collection of the 
spiders was shown. Discussion followed by Messrs. Marx and Fox. 

Mr. Schwarz read a paper entitled " Labeling Specimens," in which he described 
the systems of labeling employed in the case of entomological coUections, dealing 
particularly with the systematic collection of the specialist. The yarions labels em- 
ployed were described and examples of some of them were shown. The paper called 
forth considerable discussion which was participated in by Messrs. Riley, Mann, 
Schwarz, Marx, and Fox. 

Mag 1, 1890.— The committee having in charge the preparation for publication of 
a list of the insect fauna of the District of Columbia made a partial report, which was 
discnssed at length. 

The name of Mr. Townsend was added to the snboommittee on Diptera, and that 
of Mr. Marlatt to the subcommittee on Hymenoptera. 

A revision of the subcommittees will be made at the next meeting. 

Mr. Townsend read a list of eighty-seven species of Heteroptera collected by him in 
southern Michigan, with some brief notes and dates of occurrence. One species, 
CarimeUBna nitiduUride$ Wol£f, was taken in a nest of Formica 9okaufu89i Mayr. 

Mr. Townsend also presented a paper on "Some insects affecting certain forest 
trees,'' mostly from Michigan, recording upwards of a hundred Coleoptera and a few 
of other orders, affecting either the foliage or the sounder decaying trunks of oak, 
hickory, elm, beech, linden, bnttemut, iron- wood (Carptntw), wiUow, hazel, etc. 

These papers were discussed by Messrs. Schwarz and Riley. 

Mr. Dodge read a paper on Artificial Silk, describing the Count de Chardonnet's 
method, as exhibited at the late Paris Exposition, of making from cellulose a substance 
closely resembling silk. A detailed account of the process of manufacture was given, 
illustrated with a figure of the device for producing the thread, and a sample of the 
silk was exhibited. 

Discussion followed by Messrs Philip Walker, Riley, Amory Austin, and others. 

Mr. Marx presented some " Arachnological notes" in which he discussed the com- 
parative anatomy of the spinning glands of spiders. The relation of these to the ex- 
ternal spinning organs or spinnerets and the importance of both in classification were 
explained. Careful drawings of the parts discnssed were shown. 

C. L. Marlatt, 

Reeordiitg Seeretarg. 
C 
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GENERAL INDEX. 



A. 



▲ouitliU leotaluia, Ufe-bistory, lOi. 
Aoarisa, 1b Llntner's report, 200. 
AoarinsB, LSw'b work in, IM 
Aoaras ooffea, thought to be indentical with teft- 
mitet,198. 

translaoens, on tea plant in Ceylon, 198. 
AoluBa melioerte, damaging oaator-oil plant in 

India, 62. 
Achatodes zee, m m*. 370. 
Acherontia atropoe, stridnlatlon, 18. 
Aohomtea armatns, on exhnmed oorpaea, 871. 
Acoloides n. g. Howard, deeer., 20a 
•aitidis n. Bp. Howard, deacr., 270. 
bred from spider's eggs, 860. 
Aoiidilde, in Michigan, 888. 
OTiposition of, 224, 225. 
Aeridinm peregxfnom, the locnst of India, 832. 
Aorobasis raociRii, mm., 837. 
Acrocera sanguinea, parasitic on spiders, 288. 
trigramma, parasitic on spiders, 288. 
AorooeridsD, larve known, 288. 
Acronycta lepnsonlina, in Minn., 104. 

' popali, a distlnot species, 164. 
Aotinopteryx fdcioola, new to fauna, 338. 
Adela emginosella n. sp. Wlsm., descr., 88S. 
bella, note, 284, 280, 280. 
beUalla, note, 284. 
blyiella, synonym, 28S. 
chalybeis, synonym, 280. 
degeerella. synonym, 284. 
Ilamensella, note on, 284. 
iochroa, synonym, 286. 
lactimaonlella, synonym, 284. 
pnnetiferella n. sp. Wlsm., desor., 284. 
purpurea, note, 286. 
ridingsella, note, 286. 
miimitreUa, note, 284. 
^sohlngerl, synonym, 28& 
septentrionella, note, 28& 
slmpUcieDa, note, 284. 
singnlella, note, 285. 
sulsella, note, 286. 
trigrapha, note, 285. 
Tiolella, note, 284. 
Aderoes, peculiarity of wings and eyes, 67. 
.Sgeria aeemi, destruction of maples, 261. 
exitiosainMioh.,42. 
niootiana, from galls on Qaercus, 281. 
tipuliformis in Mich., 42. 
.Ssohna, facets of eye, 298. 
African insects. South, L 
Agathis exoratus, bred from web-worm , 828. 



Ageronia, stridulation in species, 12. 

amphinome, stridulation, 12. 

februa, stridulation, 13. 

ferentina, stridulation, 12. 13. 

feronla, use of legs in running and stridula* 
tion,12. 
Agrotis anneza, in Mississippi, 283. 

cupidissima, iivfuring grape in California, 60. 

herilis, active in winter, 383. 
Anthrax bred from pupa, 358. 

maleftda, in Mississippi, 288. 

saucia, in Colorado, 140. 
ii^uring carnations, 870. 

subgothica, eating strawberries, 28. 
swarming of moths in Michigan, 42. 

suflbsa, cutting opium poppy in Indiai 204. 
lAJuring tea plants 880. 
Aletia, argiliacea, in Mississippi, 283. 

xylina, note, 882. 
Aleurodes sp., on ftischia, 816. 

raporiorum, mm, 888. 
Allorhina nitida in South, 2. 
Alypia lorquinii, stridulation, 14. 

ootomaculata^ stridulation, 14. 
Amblyopinus, parasitic on rodents 292. 
American Blight and Tasmanian Lady.birds, 287. 
soot for, 200. 

cimbex, li^Juring willow and cottonwood, 228^ 

entomologists* union, proposed, 22. 
Anabms, eaten by sparrow-hawk, 146. 

simplex, ovipositing in the ground, 224. 
Anasa tristis, in Mississippi, 283. 
Angoumois moth, damage in America, 107. 
AnguUlulidflB, injury to cane fields in Java, 86. 
Anisota sanatoria in Michigan, 42. 

stigma, on oak, 296. 
Anobium pertinax, mm, 800. 
Anodontonyx n. gen. Sharp, descr., 802. 

harti, n. sp. Sharp, descr., 803. 

▼igilans, n. sp. Sharp, descr., 302. 
injuring wheat, 330. 
Ant, how to destroy hills of, 252. 

little red, pest in France, 200, 280. 
Anthersaa assama, mm, 838. 

mylitta,mm.,888. 
Anthomyia near calopteni, mining leaves of 
Chenopdinm, 281. 

sp., on exhnmed corpses, 371. 

brassies, in Colorado, 140. 
Anthonomus pmnicida, a good species, 250. 

scntellaris, distinct from pmnicida, 250. 
Sigalphus bred from, 280. 
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AnthophlU, males, genitftl •rmatim In, S00. 
Anthnx oingalAta, mm, 854. 

oiTeomdaU, mm, 854. 

fliftTa, mm., 858, 854. 

hypomelM, bred from cnt-worm pup*, 868. 

molitor, bred from cat-worm popa, 853. 

•orobicnUU, bred from cat-worm papa>, 281, 
863. 
Anthrenae soiopbalArie, n»taral history, 1S7. 

TarioB, attacking bom spoons, 147. 
Antrostomas oarolinensis, beetles in stomach, 188. 
Apantelea, mm., 840. 

n. sp., bred from Phycis, 888. 

dtffioUia, parasite of Oonerla. 810. 

foraeratoa, Baropean parasite of Oonerla, SIO. 
paraaiteof Pleria,8U. 

fnlTipes, paraaite of Ocueria, 210. 

wielawisniinB, parasite of Ocneria, 210. 

solitarias, parasite of OoAaria, 210. 
Apate dispar, referred to Xyieborus, 146. 
Aphelopns melaleacas, panaitic in Typhlocyba, 

271. 
Apbididn, food of CocclneUida>, 868. 

iiOnry in India, 61. 

on salsify, 266u 

Scymnas and -Lencopls destroying, 28L 
Aphis 8p., on tea plants 828. 

braasiott, In Mlsnissippl, 288. 

carrotB, on carroty 328. 

daoci, on carrot, 828. 

forbe8i,mm..284,340. 

maidls, in Mississippi, 283. 

mali, mm., 3211. 

papareris, on carroty 828. 

plantaglais, on carrot, 828. 

nsar plantaginis, on salsli^, 256w 

popoli, CEcanthas feeding on, 13L 

trlfolii, on clorer, 840. 
Aphcnbantos mas., mm, 853. 
Apple-leaf Hopper, mm, 340. 
Apple-tree Flea-beetle in Broner's report, 258. 
Apple-tree Tent-caterpillar, mm, 338. 
Apple-twig Borer, la Brnner's report, 258. 
Aramigos ftillerl, mistaken for Flam Cnrcolio in 

Calitomia, 90 
Arcliippaa Batterfly, migration of, 197. 
Arotia, Banmhanria, a parasite of, 235. 
Argyramoba, bred from papn of moths, 354. 
ArgjTomlges morrisella, referred to LithoooUetls, 
52. 

ostensackenella, referred to LIthocolletis, 63. 

pseodaoaclella, referred to LIthocolletis, 52,53. 

qaercialbella, synonym, 25, 26. 

ohlerella, referred to LithocoUetis, 58. 
Army Worm, effect of Irrigation on, 222. 

in Bmner*8 report, 258. 

in Indiana, 56, 76. 

inllichigan,42. 
Arrenoroa sp., from Mississippi bottoms, 294. 
Arrliipis lanieri, new to faana, 383. 
Arsenical poisons, effect on foliage, 6. 

for caroolio, 8. 
Arsenlcals, effect on Honey Bee, 84, 261. 
Arsenites, can not be recommended on peach, 260. 
Arthropoda, oomponnd eyes ot 293. 
Arxama obliqaata, in Weed's bolletin, 200. 



Asopia coatalia in clorer hay, 19. 
Asparagaa Beetle, Myobia a parasite of, 284 
Aspldlotas sp., on cranberry, 387. 
aorantll. In California, 867. 
origin, 812. 
reain waeh for, 92. 
floos, danger of spread to Califomia, 288. 
flavescens, on tea plant in Ceylon, 198. 
nerii. Infesting ivy, 252. 
pemicioana, origin, 812. 
rossi, Injaring oUtc, 886. 
thcA, on tea plant in Ceylon, 188. 
transparens, on tea plant In Ceylon, 198. 
am, paraaltlaed by Centrodora, 253. 
Aspongopnsn. sp.,ln1aring the orange, 886. 
Astatopteryx, peooUarity of winga and eyea, 57. 
Asterodlaapla qaeroioo]% preferring American ta 

Baropean oaka, 4L 
AatooMlla lindenll, reared firom apider, 288. 
Atelenenim spuria, parasitio in Typhlooyba, 27L 

▼elatina, syn. of sparla, 271. 
Atherix, eggs ai; 886. 

Athysanalmaritimaa,l>ryinaa paraaitic on,27L 
Attacoa oecropia, abundance of in Kebcaaka and 
Dakota. 28, 29. 
ricini, mm, 338. 

paraaltlaed by Trycolypa, 264. 
Attagenaa megatoma^ feather felting of pillows, 
818. 
probably destroying Bpheatia, 278. 
Aolacophora abdominaUa, allboting cncarbita In 

India, 264. 
Anlacostethas, mm, 887. 
Aalacaa, mm, 887. 

Aastralian Lady-bird In New Zealand. 140. 
llfe-hlatory and increase In Califomia, 70. 
spread in California, 112. 
Axima spinifrons, from BrasU, 865. 

sabrlakiel n. sp. Hwd., deser. and liabita,8i5. 
Aximinjs, relations, 865. 

B. 
B«n»«mericanaa n. sp, Howard, deacr. , 270. 
parasite of apider's egga, 859. 
claratna, not^ 859. 
seminalam. In Borope, 27L 
Bag worm, llfe-hlatory of Ceylon Faggot-worm 
aimilar to, 192. 
on tea in India. 62. 
Baridias trinotatas. remedy, 876. « 

Bark-lice, spraying for, 276. 
Baomhaorla, paraaite of Arotia^ 285. 
Bean cat-worm. In Miss. .288. 
seed-weeyil in Africa, 2. 
weevil, mm, 840. 

heat as remedy, 98. 
in America, 2. 
Bedbng, Ufe-history. 104. 
Bedellia somnulentella, note, 886. 
Belostoma smerlcannm, mm., 840l 

in Weed's bolletin, 201. 
Benacas grlieaa in Weed's bulletin, 201. 
Bethylas n. sp., parasite of Codling Moth, 98. 
Bibio, fidl occurrence, 197. 
Biblosp.inMich.,43. 

alblpennls In Mich.. 162. 
femoratus in Mich., 43. 
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BIbliogmphy of AmeHoan eeonomle anlomo* 

logy. 2. 
Bind* weed Hftwk-KoOi, on sweet-potAto In N. Z^ 

13& 
Bird-lloe, work on, 8W. 
BiMkMrd, destroying the WUte GraV, 196. 

pf.BuWiniliM>47. 
Blaok-heeded Citm lunj^ w mi , mm, SS7. 

Male, albiniam in, 879. 

0Uqpbogaeter oalifbrnlea a paniH»ay,lH. 
inAnatraUa,338. 
not attacked by Y edalia, 78. 
•pnving for, in California, 140. 
Blaetopbaga, on fig, 197. 
BlatU, in Freneb booaea, SSL 

germanica. in Frenob Jiooaee, SSL 
work on embryology ot, 168. 
Blattidm. OTipoeiUon, 234. 
Blister Beetlea, nomenelatare of, 286l 
Blood-anoking Cone-noae^ bite ot 10& 
Boatman, Kotoneota feeding on, SOL 
Boll- worm, blackblrda destroying, 47. 

injuring poppies in India, 261 

inHicb.,42. 

in Hiss., 288. 

in Tex., 20, 817. 
Bombyx anaoanensia^ mm, 888. 

er«si,mm,888. 

fortnnatns, mm, 88B. 

parasitised by Trycolypa, 264. 

sinensis, mm, 888. 
Bostiiflhns dispar, referred to Xyleboms, 146. 
Bot-fly of tbe ox, ii^ory by, 156L 
Botis barreyaaa, on greenhoase plants, 277. 
Box-eider Bog in Broner's report, 258. 

Plant-Loose in Broner's report^ 268. 
Braobyderes, Hyalomyia a parasite of, 234. 
Braobygaster, mm, 887. 

Braebybarnfi^oaa, Utbocolletissp., referred to 77. 
Braoon sp., infesting Rhyssematas, 112. 

nigripectns, reared from JSgeria, 88. 
Braotmidm, bred parasitio, 84& 
Bmobns (bbm in Colo., 882L 



in America, 2. 

in Colo., 882. 

snbarmatns (f ) damaging beans in AMoa. 2. 
Bryobia pratenais in booses, 279. 
Bnoonlatrix, mm, 826. 

BoflUo On«t, efleots of open winter on, 261. 
ii0nry,2. 
report of trip to inrestigate, 7. 

Motb, natural bistory, 127. 
Bnprestis striata eating tbroagb dotbes, 868. 
Butternut Tingis on qnince, 48b 

C. 
Cabbage Butterflies in Miob., 48. 

Maggot, experiment on, tML 

PioneainMiss.,288. 

Plant-lousein Miss., 288. 

PlusiainMi8S.,283. 

Plntella,mm.8a2. 
in N. Z., 12L 

Worm, Apanteles parasite in Europe. 211. 
Cecidotea stygla in a well, 875. 



Cnlinius mexomyuB, bred from Meromysa, 28t. 

CaUimorpba suflbsa on asb, 295. 

CaUipbora Tomltoria on exbnmed oocpaai^tTl. 

Callipterus trifolii, on clover, 846. 

CaUoaamia prometbea on chorry and saasafras, 888. 

Caloptenus in Cole., 146. 

atlBiiisinMicb.,44. 

Maorodactylus larrm destroying egg-pods. 
298. 

biTittatnsinMiob.,44. 

«ibMotlalis in Mich., 44. 

femnr-mbnim in Micb., 44. 
Cslosoma peregrinator, Masiiiiia bred fkom, 284. 
Camnnla pelluoida, damage in Utah tn 1689, 27. 
▼ar. obiona, eaten by sparrow bawk, 
146. • 
Camponotns beronlanens in door yards, 108. 

pensylyaniotts in door yards, 108. 
Gampoplex, doubtftii primary parasite of Ocne- 
ria,21L 

conious, parasite of Ocneria, 210. 

diflbnnis, parasite of Ocneria, 210. 
Cantbarid injuring vegetables in Africa, 2. 
Cantbaris lugnbris, changed to alkei, £88. 

ulkei, 'ugubris changed to, 288. 
Capsid. a new Australian vine peet, 881. 
Capsidie, injury in India, 61. 

of India, 827. 
Carbon bisulphide, new wsy of using, 194. 
Carbala bignttata, iqjuring sesamum in India, 61. 
Carpet Beetle, natural history, 127. 
Carpocapsa iiOoring peaches in Japan, 65. 

pomonella in Colo., 146. , 

Carpophilns bracbypterus in ripe raspberries. 

258. 
Cassida, Cassidomyia a parasite of, 284. 
Cassidomyia, parasite of Cassida, 284. 
Catalpa Sphinx, 882. 
Caterpillars stopping trains, 58. 
Cattle fly, oTiposition, 60. 
Cecidorajria sp. in N. Z., 195. 

destructor, in England, 147. 

leguminioola, new remedy, 889. 

oryxA, affecting rice in India, 264. 

salicis-gnapbaloidea, Xlphidinm oripositing 
in, 223. 

▼acclDii, 887. 
Cecidomyid galU, Encyrtos rearrd from, 248. 
Cecropia Moth, abnormal larra, 86. 

silk-worm, abundance in Nebr. and Dak., 
28,29. 
Celatoria n. gen. Coq., descr., 286. 

crawii n. sp. Coq., descr., 285. 
Centrodora, parasite of AspidiotUB, 858. 
Gephenomyia, larre in a man's bead, 116. 
Cephus pygmastts, mm, 838. 

imported from Europe, 161 

taken near Ottawa, 286. 
Cerambyddas, oriposirion, 192. 
Cerapbron, a plant-loose parasite, 246. 
Ceratapbis, Ix^uring cinchona in India, 61. 
Ceratina dupla, Axima bred from, 866. 
Ceratinella, mm, 890. 
Ceratitis oitriperda in Africa, 2. 
Ceresa bubalas, puncturing apple twigs, 180. 
Cermatia forceps, in bouses, 816. 
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CeroplMtM tloridaiaia, in Florid*, 187. 
misUken for loerya, ftS. 
on ffoftvA, 310. 
Getoniid i^Jariog firaiti in AIMoa. 8. 
Cbetoptlt »noA, bred from oonstalk, S81. 
Chaff aoalo, daui^r of spmd, 341. 
ChaUrot BpaHofl, nfexred to Ateleneura, 271. 
Chaleld, reared f^m JSgoria, 83. 
Chaleldina, mm. 805. 
Chalyblon o»mloam, strategj inoatoUng spiders, 

182. 
C harases sempronios. stridnlation, IS. 
Chaaliodes rostarioomii, in Weed's bolletin, 201. 
Cheimatobia bramata, traps for nsoless, 280.* 
Cbelimorpha oribraria, in)aring ConTolTolos in 

N.li.,114. 
Chelonin», bred parasitlo, 862. 
Cherry trse-slvg, mm, 2H, 340. 
Cblloooms biTolnoms, esporimont with, 804. 
Chile saeoharalis, inj nry to sagar oane in India, 01. 
Chinch Bog. mm, 888. 
disease of, 888. 
effsot of irrigation on 221. 
Sntomophthora attaoking, 180. 
in Bniner*8 report, 258. 
in Ohio. OS. 
remedies for, 76. 
Chionobas androoonia, compared with maooanii,45. 
oalifomica allied to maooanii, 45. 
maoonnit, article on, by James Fleieher, 46. 
Chora-poka, ii^oring sesamam in India, 01. 
Chortologa aostralis, loonst in Australia, SSO. 
Chremylns mbiginosos, parasite of Bphestia, 200. 
Chrysidide, males genital armatare in, 380. 
Chrysopa, presring on the Grsin Aphis, 31. 

sp., possible Vedalia enemy. 78. 
Chrysops, in Colorado, 140. 
Chnck-wills-widow, beeUee in stomach, 188. 
Cicadm, Bucktoa's monograph, 888L 
Cicada septendecim, mm, 885. 
1076 appearance, 101. 
Cleadnia TireBcens,:^arasitlsed by Pipnnonlos, 371. 
Cioindela formosa, in Nebraska, 145. 

leoontei, resembles limbata in habits, 146. 
lepida, on white sands in Nebraska, 145. 
Umbata in Nebraska, 144. 
ponctolata. in Nebraska, 145. 
vennsta, in Nebraska, 146. 
Cigarette beetle, 308. 

Cimbex amerioana, ii^JuTing wiUow and eotton* 
wood, 228. 229, SSO. 
Tachinid bred firom, 104. 
Cllsiocampaamericana, mm, 888. 
in Arkansas, 27. 
sylvatica, stopping trains, 58. 
Clothes moths, aoconnt of and means of destroy- 
ing,211. 
in India, 01. 
Clover*hay worm, injury, 10. 
Clover-root CecIdorayi% mm, 887. 
CloTer-seedmidge, new remedy, 838. 
Clobloua pntris, parasitised by a dipter, 288. 
Coocida^ food of Cocoinollid», 803. 
injcry in India, OL 
new East Indian genus, 50i 
Cocoinella dispar, cannibalism with, 55, 121. 



Coednella nora-aealaDdla, destroying Icecya. S7. 
norem-notata, cannibalism with, 121. 

experiment with. 384. 
rwpanda, destroying Bhopalosiphum, SB7. 
transTeraogattata» preying on EpOaebna 
114, 115. 
Ooccinellida), experiment with, SOS. 

eating Ghrain Aphis, 8L 
Cockroaches, account ot, 800. 
Cooootoms soatetlaris. in sand cherry, 85& 
Coccus ▼andalicus, on the ooooanut, 278. 
Codling moth, mm, 268, 837. 
enemies of, 8S. 
experiments on, 18L 
Paoiflc Coast habits, 84. 
spraying for, 270^ 340. 
Ccslostema scabrata, affbctlng sal saplings in 

India, 204. 
ConopcDus palmori Utob in Opnntia, 182. 
Co]eoptera,aqoatic, fkom Mississippi bottoms, 294. 
blind species, 291. 
mining leaves, 77. 
Collections, insect, mode of arranging, S4S. 
Colorado potato-beetle, mm, 310. 

effBct of Bordeaux mixture on, iSa 
eggs destroyed by Trombidium, 180. 
Gipsy moth a greater pest, 809. 
new enemy in Bruner's report, 258. 
Tachinid parasite ot 338l 
Columbus Hort. Soc.. notioe of; 887. 
Conioeta sp., in corpss, 841, 860L 

atra, breeding in decayed radishes. 398, 37L 
Coninomus nodifor, new to fauna, 333. 
Conocephalns ensiger oviposits between root- 
leaves and stems, 384. 
Conorhinns sanguisnga, bite ot, 108. 
Conotrachelus nenuphar. Fuller's rose-beetle mis- 
taken for, 00. 
SIgalphus bred lh>m. 880. 
Copidosoma truvcateUnm, parasite of Plnaia, 253. 
Coprid, stridnlation, 18. 
Coptotriche n. gen., Wlsm., deser., SSS. 

complanoides, note, 882. 
Corimelnna nitiduloides, in ant's nest, 800. 
Corisaaltemata. Notonecto feeding on, 801. 
Corisous ferns, preying on Mono^tegia, 140. 
Cornel saw-fly, habits sad data of iqjuries, 839. 
Com bill-bugs, mm., 338. 
life-histo'cy, 132. 
Corn-feeding Syrphus-fly, in Missouri, 116. 
plant-louse, in Mississippi, 283. 
root-worm, in Bruner*s report, 860. 
Kentucky, 179. 
Mississippi, 283. 
saw-fly, European, imported, 184. 

talcen near Ottawa, 280. 
worm, in Bruner's report, 258. 
Mississippi, 883. 
Corydalos comntus, popular names for, 128. 
Corjthnca arouata on quince, 48l 
CosmopepU camlfex, li^nring raspberry foliage, 

858. 
Cossin», boring ooffBO and tea plants. 193. 
Cotton-worm, mm, 382. 

damage in Texas, 33. 
in Mississippi, 283. 



399 



Ck>ir bom-fly, in Lintner's report, 200. 
Cnnbenyfroit-worm, mm., 887. 

Male, mm, 887. 
Criooeris aaparagi, MyobU a iMUWBite of, 284. 
Croeaotoeoma asgyptlacaro, itote on, 827. 
Croton baic, aoooont of, 207. 
Crow, destroying the white gmh, 105. 
CTyptochaBtiim,Leatophoniu aaynonym of, 01. 
Ciyptoleohia, characters and reUtiona. 150, 154. 

algidella, referred to Stenoma, 158. 

conooloreUa, doabtfU position of, 151 

oreasonella» synonym, 151. 

femKinosa, relation with ohsoleteOa, 161. 

fhmtalis, relation with Stenoma. 162. 

homilis, referred to Stenoma. 164. 

lithosina, referred to Ide, 155. 

nnbeonlosa, synonym. 154. 

obsoleteUa^ note, 151. 

qnercioella, synonymy of, 151. 

reflexeUa, synonymy of, 151. 

sohlngerl, referred to Stenoma, 168. 

straminella, formetly nnder Machiraia« 150. 

▼estalis, refeired to Ide, 155. 
Cteniaa ariana, A stomella reared ftom, 288. 
Cnlek, in Colorado. 146. 
Cnrenllonida, breeding habits of, 100. 
Curealio, Plnm, arsenical poisons for, HL 

feeding ezperimepts, 8. 

insecticide experiments, 4. 
Currant Borer in Michigan, 42. 

Oall-mite, mm, 887. 

Worm, remedy, 202. 
Cut- worms, mm., 836, 888L 

Anthrax bred fh>m, 280. 

extreme rarages, 318, 810. 

in Bmner's report, 258. 

in India, 61. 

i^Jaring tea plant, 880. 

lnHissiMippi,288. 

trapping with olorer, 76. 

Western-striped, actire in winter, 888. 

Variegated, on carnations, 876. 
Cyaniris psondargiolos, on cloyer,840. 
Cyrtoneorastabolans, on exhumed corpses, 871. 



Dactylopiiis on red clover, Solenopsis attending, 
268. 
sp., in Bgypt, 256. 
citri mistaken for Icerya, 55. 
▼itis, disappears when its metamorphosis is 
disturbed, 36. 
Baiemma oatalp», on Catalpa, 882. 
Datana angnsii, in Indiana, 140. 

ministra, defoliating black walnuts, 256. 
parasftlaed by Tachina flie^ 257. 
I>eatfa'shead Moth, stridnlation, 18. 
Death-watch, mm, 860. 

Deltooephalns xanthonenms, Oonatopos parasi- 
tic on, 271. 
Bepressaria cryptolechiella, synonym, 151. 
Dermatobia, in man f^m Brazil, 881 
Dermestes vulpinns, damaging sOk cocoons in 
India, 62. 
iiUory to goat skins in Delaware, 68. 



DIabrotica daodecimpnnotata in Kentucky and 
Virginia, 170. 
in Mississippi, 883. 
on roots of Budbeckia. 182. 
longicomia, in Nebraska, 182. 

not in Kefatacky, 178L 
scTor. dipterous parasite of, 288. 
eaten by Xystions, 74. 
Tachina bred tmm, 74. 
vittata, gaose frame for, 840. 

Melanophora a parasite of, 284. 
Diamond-back moth damaging cabbage in A.f- 
' ricat2. 

Turnip moth, in New Zealand, 121. 
Diapheromera, In Colorado, 146. 
Diaspis Tandallcus, on the cocoanut, 278. 
Dichella sulfhreana, reared on salsify, 255. 
Dicte corrnsclfasoiella, synonym, 285. 
Dictyna, sp., malformed specimen, 162. 
Dictynidn, mm., 282. 

Digger-wasp, killing tarantula in Texas, 140l 
DUophogaster, Opheiooia near, 32L 
Tomocera changed to, 240. 
califomicat parasite of black scale, 248, 881. 
DllophuB, fall occurrence, 107. 
Dingy Cutpworm eating strawberries, 20, 
Diplosis equestris, probable injury to barley in 
England, 147. 
liriodendri, on tulip tree. 862. 
pyriTora, li^jury in England, 65. 
Diptera, ovipositing on Harpiphorus eggs, 243. 
aquatic from Mississippi bottoms, 204. 
Ldw's work in, 106. 
pierdng ovipositors in, 261. 
Diasosteira Carolina, mm, 886. 
afirial performances of, 262. 
flight to escape ftom a sparrow, 162. 
Dogwood saw-fly, habits and ii^arles, 280. 
Dolerus, deflned by submarginal cells, 248. 
Donacla snbtilis, pollenises Nuphar, 201. 
Doryctinl^ bred parasitic, 850. 
Dorylaimus, injuring sugarHsane In Java, 85. 
Doryphora 10-lineat% ii^nry in Ohio^ 02. 
in Mississippi. 22. 
Southern spresd, 122. 
Tachinid parasite ot 288. 
work on embryology of, 168. 
Dragon Flies, notice of work on North European, 
260. 
Zaitha devouring early stages, 201. 
DrassidflB. efliMsU of bite, 255. 
Droeophlla ampdophila, found in hen's feed, 254. 
Drosophilide, found in dung, 254. 
Dryinide, parasitic on Jsssidn, 271. 
Dryinns pedestris, parasitic on Athysanus, 271. 
Dryocampa rubicnnda, in Missouri, 276. 
Dung-beetles, scent in, 180. 
Dynastes tityus, in Indiana, 80. 

B. 
Economic Entomologist's Union proposed, 81. 
Elaterid larva destroying Macrodactylus larva, 

200l 
Elm Bark-louse, a newly imported, 34. 
Leaf-beetle, in houses, 877. 
in Lintner's report, 200. 
spraying for, 20. 
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Smphy taa, defined by eubiiuurginel cells, 248^ 
cincios, newly imported, 878. 
maonlntne, eeelly confoMd with Mono«tc|(i*, 

138. 
testaoeoB, identicel (t) with yaiinnae, 242. 
Empoeaoa alboptotn, mm, 340. 
Enoymu cUreUntua, mm, 248b 

-webeteri n. sp., Howard, deecr., 847. 
EndioptU nitidftlf 8, in MiMieeippi, 288. 
Entomological Clab A. A. A. S., 1888 meeting, 88. 
journal, new, 840. 
News, notioe of, 190. 

Society of Waebington, minntee. 80, 123, 182, 
107, 281, 282, 20L 
proceedings, review, 885. 
Entomologists, Association of Economic, 82, 87, 92, 
123,188. 
minntes of first annual meeting, 177. 
Entomology, at Paris Exposition of 1880, 188. 
bibliography of economic, 835. 
bulletin 21 of Dirision of, 838. 
Birision of, work on Pacific cosst, 128^ 141. . 
honors to American, 54. 
Entomophthora, attacking Chinch-bng, 128. 
^P^rsyreos tityms, on dorer, 340. 
Epeira sclopetaria, malformed specimen, 182. 
Epeirids. Bads bred from eggs of, 271. 
Ephemeridn, from Mississippi bottoms,'204. 
Epheatia sp., in crackers, 148. 

interponctella, damage in America, 167, 170. 
dlsUngnished from kiihniella, 171. 
in fionring mills, 278. 
kiihnfella, Chremylus a parasite of, 280. 
in Canada, 187. 

iDTesiigations of damage, 168. 
see, in America, 167. 
Epicerus imbricatns, ii^nring potato, 92. 
ISpicauta Ingnbris, mm, 288. 
Epilachna oormpta, injuring beans, 114, 877. 
Erigone, mm, 800. 

Eriococcas asalesB, similar appearance of Ooesypa- 
ria nlmi to, 35. 
eucalypti, destroyed by Leis, 287. 
Eristalis dimidiatns, from bowels of a woman, 261. 

tenax, from bowels of a man, 262. 
Erythronenra vitis, in Michigan, 44. 
Eumeta carmerii, injuring tea- plant in Ceylon, 192 
Eapelmns, distinguished from Halidea, 262. 

bifasolatus, parasite of Ocneria, 211. 
Euphoria inda, damaging green oom, 277. 
Euplectms, similar in habits to Bethylns, 83. 
European Cock-chafer, remedies, 800. 
Eurycreon, in Colo., 145. 

rantalis, parasites of; 327. 
Enryischia lestophoni, bred fh>m Lestophonns, 

321. 
Enrytoma abrotani, parasite of Ocneria, 211. 
hordei, referred to wrong genus, 195. 
olearisB, referred to wrong genus, 195. 
Eurytomins, mm, 365l 
Euscbistos Taxiolarins, ii^uring raspberries in 

Michigan, 44. 
ETsnia. mm. 387. 
Evaniidte, monograph of, 387. 
Bzorista doryphore, bred from Boryphora, 233. 
Exothecime, bred parasitic, 350. 
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Etkggot Worm, ii^furlng tea-plaat in Ceylon, 193. 

Fall Web- worm, eflbot of open winter on, 26L 

Febma hoflmanseggi, stridulation, 13. 

Field cricket destroying strawberries, 88. 

Fig Eater in Soatb, % 

Fire-ribbed Tea-mite, in Ceylon, 193L 

Flat Scale in AiHca, 2. 

Flea Beetles ii^uring strawberry, 80BL 

Fleas, metamorphoses ot 290. 

Florida Wax-scale, mistaken for loery^i, 5& ^ 

on guara, 816. 
Flour inli»sted with Phylethns, 21. 
Fluted Scale, Australian hymenopterons parasite 

of, 248. 
Fluted Scale, hydrocyanic acid gas for, 204. 

in Africa, 2. 

not in Florida, 55. 
Fodder- Worm in Southern States, 18. 
Fmnus, mm, 887. 

Forest Tent-caterpillar, stopping trains, 58. 
Formica mfis (t) destroying insect specimens in 
S. Amer., 22. 
schaufhssi, CorimeliBna in nest. 390. 
Frog, destroying the May Beetle, 195. 
Fruit-fly, in Queensland, 266. 
Fuller's Boee-beetle, mm, 336. 

mistaken for Plum Cnrcnlio in Cal., 90. 
Fungus diseasea, international meetings, 295. 

6. 

OsU-making insecU in K. Z., 194. 
Garden Web-worm, parasites of, 327. 
Gastemption, mm, 887. 
Gastroidea polygoni ii^nring grass, 275l 

on Polygonum, 190. 
Gelechia sp., bred probably fh>m clover, 281. 
oerealella, damage in America, 167. 
liturolla^ synonym, 154. 

refnsellai Menesta tortriceUa a synonym of, 
304. 
Geotrupid, stridulation. 13. 
German Cockroach, account oC 267. 
Gipsy Moth, hymenopterons parasites of; 262. 
Glyphiptoryx, note, 285. 
Groat skins, ii^ured by Dermestes rnlpinns, 62. 
Golden-winged Woodpecker, destroying the White 

Grub, 195. 
Gonatista grisea, mm., 340l 
Gonatopus pUosus, parasitic on Deltooephalus, 

271. 
Gortyna nitola in oom and ragweed, 875. 

similar methods of a out-worm to, 138w 
Tachina sp. bred from, 280. 
Gossyparia alni, a synonym of ulmi, SSw 
fkrinosus, a synonym of ulmi, 86. 
lanigera, a synonym of ulmi, 85w 
spnrius, a synonym of ulmi, 36. 
ulmi, article, 84. 
Graoilaria sp. ii^uring tea-plant, 330. 
Grain Moth, damsge in America, 187. 
Plant louse, mm, 886^ 339. 
injury in 1889, 31. 
in Mich., 44. 
new parasites of, 246. 
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Grape-Tine Leaf-hopper, a remedy, ML 

in Mich., 44. 
Graptodera ezapta on fachBiaa, 277. 
Giaaahoppere, mm. 837. 

in Utah. 281. 
Green Bag injuring potato in India, 61. 

Coflee-soale, kerosene emalaion for,lnIndia,17. 
Green-etriped Maple- worm in Bnmer'e report, 258. 
Greeting, 1, 91. 
GryllidflB, ovipoeition of, 224. 



Hadena atipata, deetmctireneM of; 888. 

iiynring com, 134. 
Hematobia oomlcola, ovipoaition, 80. 

synonym of eerrata, 95. \ 

ferox, a European speoiee, 95. ^ 

•errata, Kowarz'a identifloation, 191. 
iife-hiatory, 98. 
Smith'a bulletin. 165. 
atimnlans, a Earop««n apeoieo, 96. 
Hagno, synonym of Crji>tolechia, 160. 

faginella, synonym. 161. 
Hair worms, infesting Melanoplns atlanis, 68. 
Halidea,mm..885. 

sebwarzii n. sp., Aahm., first species of the 
genns found in this country, 262. 
Haltica ignita, ii^Juring strawberry, 370. 
Harlequin Cabbage-bug in N. M., 114. 
Harpalus faunus. infested with^nltes, 869. 
Harpalyoe albella, synonym, 165. 
canusella, synonym, 154. 
tortrioella, synonym, 155. 
Harpipbonu, defined by submarginal oella, 248. 
maoulatus, comparison with other species, 227. 

easily confused with Monostegia, 188. 
testaoeos, identical (f) with varianus, 242. 
Tarlanus, habits and data of ii^uries, 289. 
Harvest Mite, destroying eggs of Ooryphora, 189. 
Hawthorn Tingis on quince, 46. 
HecabolinsB, bred parasitic, 850. 
Heoatesia sp. in Mexioe, 15. 

ezultana. figured by Boisduyal, 15. 
fenestrata, stridulation, 14. 
thyridion, stridulation, 16. 
Heel Fly, oviposition, 174. 
Helia lemula damaging fodder, 18. 
Heliothis armigera, in Colorado, 146. 

injuring poppy in India, 68, 264. 
in Michigan, 42. 
in Mississippi, 288. 
in Texas, 20. 
HeUgrammite Fly, popular names for, 122. 
Helomyza sp., in Mayfield Care, 874. 
Hemiptera, aquatic, from Mississippi bottoms, 294. 

preying on Harplphorns larre, 248. 
Hemiteles Ailvipes, parasite of Ocneria, 210. 

variegatum, bred from Phycis, 382. 
'Henops brunnens, on apple twigs. 288. 

marginatus, possibly reared from spider, 288. 
Hessian Fly, mm.. 264, 886. 

importation of parasites, 890. 
in California, 252. 
Heterodera Javanica, injuring sugar-cane in 
Java. 85. 



Heterodera radicicola, ix^uring clematis, 888. 
life history, 26:1. 
schachtii, in Europe, 263. 
Heteroptera, ftom southern Michigan, 890. 
Hippodamia conyergens. experiment with, 264. 
preying on Epilachna, 114. 
18-punctata, experiment with, 864 
on aquatic plants, 201. 
Hispa nnescens, injuring rice in Indis, 61. 
Holoocephala abdominaUs, notes on, 162. 
Homoptera, L6w's work in, 196. 
Honey Bees, effect of arsenicals on, 84, 128, 261. 
HontaUa allied to Axlma, 866. 
Hop aphis, mm, 839. 

Plant-louse, Megaspilus reared fW>m, 246. 
Hoplocrepis albidarus, mm, 80, 886. 
Horn Fly, life-history, 93. 
OTiposition. 60. 
Smith's bulletin, 165. 
Horse Bot-Fly, eggs not inserted, 176. 
Horticultural law, the amended Callfomian, 81. 
Horticultore, Los Angeles County Commission, 
312. 
new insect legislation rs, 880. 
new State board of Oregon, 56. 
test case under law, 881. 
Hyale, synonym, 154. 

coryUella, synonym, 154. 
Hyalomyia, parasite of Brachyderes, 884. 
Hydrocyanic acid gas, for Bed Scale, 208. 
Uylemia coarctata, mm, 387. 
Hymenoptera, bred parasitic in National Museum 
collection, 348. 
male, genital armature in, 386^ 
Hymenopterous parasites, mm, 889. 
Hyperacmus tine«, clotbee moth parasite, 218. 
Hyphantria cunea, effect of open winter on, 261. 

in Minnesota, 164. 
Hypoderma, larva traveling in a boy's body, 288. 
bovis, co-operative investigation, 188. 
in Colorado, 146. 
ix^ury by, 156b 

larvsB taken internally, 201, 267. 
life-history and remedies, 172. 
traveling grub resembling, 239. 
diana, internal larvn similar to, 207. 
traveling grub resembling, 289, 
lineata, oviposition, 174. 
Hyptia, mm, 887. ' 



Icerya purchaai, mm, 833. 

Australian hymenopterous paraaite of, 

248. 
bulletin on enemies of, 386. 
Cedrus libani a new food-plant of, 49. 
destroyed by Yedalia, 118. 
disappearance in New Zealand, 57, 146. 
enemies of, 70. 

Hydrocyanic acid gas for, 204. 
Hymenopterous parasite ot in Australia, 

820. 
importation of parasite to destroy, 15 
inAftica, 2. 
not in Florida, 55. 
recent increase in New Zealand, 384. 



402 



loerja pnrobMi, Telftphonu eonaon ft new enemy 
of, 4», 
TOMB, MS. name pro y oeed, 888. 
■acohail, mm, 888. 
lohneamon ap., bred from Ceratina, 800. 
Ichoeumonidm, paraaitie on Oeneria, 210. 
Ide, charactera and relatlona, 150. 156. 

Uthoalna, note, 155. 

oaaeeUa n. ap. Wlam., deacribed, 155. 

reatalia, note, 155. 
Idiocenia ap., on mango in India, 286^ 
Imbricated Bnoat-beetle, in Braner's report, 258. 
Imported Cabbage* worm, mm, 840. 

Glpay Motb, in JtSurope, Aaia» and Japan, 200. 

In New England, 208. 
Indian meal-moth, damage in America, 107. 

in flooring milla, 278. 
InqniliniB, bred from £geria, 281. 
Inaectlcidea, American, in India, 17, 47 , 204. 

litigation oouoeming, 200. 

and f ongicidaa combined, 880. 
Inaidiona Plant- bog, attacking ecalea, 884. 
Irrigation, effect on injarioaa inaeota, 215. 
Ischnaspia flliformia, on palm leat 808. 
laoaoDia hordei, not paraaitie on Ceoidomyii^ 105. 

orchideamm, on orohida, 250. 
lolna ap., on exhumed oorpaea, 871. 

impreaaua, infeaticg ripe raapberrlea, 2^. 
Ixodea bovia, ii^ury to cattle in Texaa, 20. 



Jaaaids, Dryinids and Piponcnlida panaitio on, 
271. 
injory in India, 01. 
Jay. deatroyingthe White Grab, 105. 
Juint'Worm, not paraaitie on Ceoidomyii^ 105. 

E. 

SlAkerlak orlentalia, in French honaea, 831. 
EaUpo of New Zealand, bitea of; 184. 
Katy-did, call of, 282. 

oTipoaition, 224. 
King-bird, deatroying the White Gmb^ 106. 
Koebele, Albert, teatimonial, 370. 



Laboratory, organisation of work in, 185. 
lAchnoatema, sadden i^pearanoe, 207. 
foaca in Colorado, 382. 

larra eating locnat eggs, 280. 
larval life, 372. 
remediea, 300. 
birticalA, in Miaaiaaippi, 288. 
pnmina, local abundance in Michigan, 48. 
mgoea, in atomaoh of Chnck-wiUa-widow, 188. 
Lachnue, on Pine, 314. 

longiatigma, on Linden in Waahington, 00. 
platanioola, diflbrencea between longiatigma 
and, 00. 
Lady-bird, mm, 838. 

cannibaliam with, 55^ 
paraaite, obaerred by Ooding, 147. 
Lamphidea elpia, laryie injuring Cardamom in Cey- 

lon,OL 
Langaria gracilia, bred from rag-weed, 347. 
moaardi, breeding habita, 846. 



Laphria cania, in Michigan, 48, 102. 
Larch Saw-fly, in Lintner'a report^ 900. 
Laaioderma aerricome, mm, 885. 
in dgarettea, 800. 
teataoeom, injuring opium balla and 4iheroo(a, 
02. 
Laihridlua nodtfer, new to fiMina, 883. 
lAlhxodectna ap., in Madagaaear, 278. 

mactana, allied apeciea in New Zealand, 7fi. 
acelio,biteaoi;i84. 
rerecundna, bite of, 40. 
Leaf Cmmpler, Hemilelea bred from. 882. 
Leaf'hoppera, on Cranberry, 837. 
Leather Beetle, ii^nry to goat aklna in Delaware^ 
02. 
damaging ailk-worm coooona in Indin* 82L 
Lecaninm ap., not attacked by Vedalia, 73L 

acuminatum, L. mangifeim diatinot firom, 4&. 
ooflbe, affecting cofftse, 206. 
heaperidum, in Africa^ 2. 

on life hiatory, 870. 
mangifer» on Mango, 48. 
nigrum, affecting coffee, 205. 
olem, albiniam in, 370. 

Dilophogaater califomicaaparaaiteoC 948. 
in Auatralia, 330. 
not attacked by Vedalia, 78. 
Tiride, mm, 870. 
affecting coffee, 286. 
keroaene emulaiou for in India, 17. 
Leia conformia, deatroying Schizonenrai, 287. 
Lepidoptera, noiaea made by, 11. 
Lepiama aaccbatina, in houae^ 818. 
Leptocoriaa acuta, Injury to rioe in India, 61. 
Leaaer Locuat in Michigan, 44. 

New Hampahire, 62, 06. 
water-bug. devouring aquatic animala, SOL 
Leatophonua, validity of the genua, 01. 
icerysB, diatinot from monophla^bi, 26L 
in California, 877. 
value aa an Icerya deatroyer, 147. 
monophloebi, diatinot from icecym, 281. 
Leucania unipuncta in Miq^an, 42. 
Leucanthiza ap., referred to Metoniua Imvigatna, 

78. 
Leuoopia ap., preying on aphidea, 281. 
Ligyrua gibbosua, in bird'a atomach, 180. 
Limneria, reared ft»m larvao on aalaify, 256. 
difformia, paraaite of Ocneria, 210. 
eurycreontia, paraaite of web-worm, 3S8. 
Limoniua auripilia, eating raapberrlea, 858. 
Limuloa, eye of, 208. 
Lina lapponica, in Minneaota, 19L 
acripta, in Minneaota, 164. 
tremul», in Minneaota, 16L 
Linden tree-louae, on linden in Waahington, 80. 
Liobonum doraatum, in Weed*a catalogue, 180. 

formoauDB, in Weed'a catalogue, 100. 
Liatronotua latluaoulna, breeding m Sagittaiia, 

201. 
Lithobiua, mm, 282. 

Lithocolletia ap.. refbrred to Jbvohya mruginoaa, 
77. 
ap., referred to coleopter% 77, 78L 
ap., upper and lower minea on Betnla, 120. 
ap., upper mlnaa on Grlndeliis 118. 
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LithocoUetifl aceriella, npper mines on Acer and 
HamameliB, 119. 
aotinomeridis, allied to Mnbroaiella, M. 

upper mines on Actinomeris, 119. 
snigmatella, synonym, 52. 
seriferella, lower mines on Qnercns, 119, 120. 
nacniisella, a Tariety, 53, 54. 

upper mines on ^aonlns, 119. 
afflnis, bred from Lonicera, 51. 

lower mines on Lonioera and Symphori- 
carpus, 119. 
albanotella, lower mines on Qnercns, 119. 
ainioolella n. sp. Wlsm., described, 80. 

npper mines on Alnos, 120. 
alniella, food -plant unknown, 120." 
alnifoliella, doubtful American species, 77. 
alnlvorella, distinct from alnicolella, 80. 

upper mines on Alnus, 120. 
ambrosiieeUa, corrected to ambrosiella, 54. 
ambrosiella, lower mines on Ambrosia and 
Heliantbu^ 119. 

note, 54. 
amoena, allied to ambrosiella, 54. 

lower mines on Actinomeris, 119. 
amorpbcB, synonym, 53. 
amorphseella, bred from Amorpba, 53. 
argentifimbriella, lower mines on Qnercns, 119. 

note, 25, 26. 
argentiuotella, lower mines on IJlmus, 119. 
atomariella, a valid species, 64. 

lower mines on Salix and Popnlns, 120. 
anronitens, lower mines on Alnus, 120. 
australisella, food-plant unknown, 120. 
basiatrigella, lower mines on Quercua, 119. 

synonym, 25. 
betbuniella, upper mines on Qnercns, 120. 
bicolorella, mining oak leaves, 23. 
bifasciella, affinities, 24. 

npper mines on Qnercns, 119. 
bostonica, allied to ambrosiella, 54. 

food-plant unknown, 120. 
caryiefoliella, upper mines on Jnglans and 

Carya, 110. 
caryalvella, lower mines on Carya, 119. 
caatanella, npper mines on Querona and Cas* 
'tanea. 120. 
^ celtlfoliella, note, 52. 

upper and lower mines on Celtis, 119. 
celtisella, synonym, 52. 
chambersella, food-plant unknown, 120. 

to replace name, 78. 
cindnnatiella, allied to macrocarpella, 78. 

same group as nemoris, 117. 

upper mines on Qnercns, 119. 
demeusella, lower mines on Acer, 119« 

valid species, 25. 
conglomeratella, food-plant unknown, 23. 

upper mines on Qnercns, 120. 
consimUella, note, 51. 

synonym, 63. 
eoryllella, mining Corylus, 54. 

upper mines on CupulifenB, 120. 
desmodiella, lower mines on Desmodium and 

Pbaseolus, 119. 
dlapbanella, lower mines on Qnercns, 120. 
elephantopodella, allied to ambrosiella, 54. 

2902^No. 



Lithocolletis elephantopodella, lower mines on 
CompositCB, 110. 
eppelshetmii, upper mines on Carya, 119. 
faginella, lower mines on Fagns, 120. 
fitebella, insignia aUled to, 11& 

lower mines on Quercus, 120. 
fh^[^ella, lower mines on Lonicera and Sym- 
phoricarpns, 119. 

note, 51. 
f^wcocostella, note, 25. 
gaoltheriella n. sp. Wlsm., described, 79. 

npper mines on Gaultheria, 119. 
gemmea, note, 53. 

upper mines on Bobinia, 119. 
gnttiiinitelta, note. 63, 54. 

upper mines on Rhus and iESacnlus, 119. 
bageuii, lower mines on Qnercns, 120. 
bamadryadella, upper mines on Quercus, 119. 
belianthivorella, allied to ambrosiella, 54. 
ignota, allied to ambrosiella, 54. 

lower mines on Helianthus, 119. 
incanella,n. sp. Wlsm., described, 81. 

lower mines on Alnus, 120. 
insignia, n. sp. Wlsm., described, 117. ^ 

food- plant, unknown, 120. 
intermedia, note, 25. 
lebertella, affinities, 25. 

upper mines on Quercus, 120. 
ledella, n. sp. Wlsm., described, 79. 

upper mines on Ledum, 119. 
longestriata, synonym, 25, 26, 
lucetiella, note, 52. 
Incetrella, lower mines on Tilia, 119. 
lucidicostella, lower mines on Acer. 119. 
lysimacbiieella, a doubtful species, 77. 
^ ly simachiella, lower mines on Lysimachia, 119. 
macrocarpella, allied to nmbellulariie, 78. 

upi>er mines on Quercus, 120. 
mariiBella bred ttom Symphoricarpns, 5L 
mariella, lower mines on Symphoricarpns, 

119. 
minutella. lower mines on Qnercns, 120. 
miriflca, synonym, 53. 
modesta mining elm leaves, 23. 
morrisella, lower mines on Amphicarpsa, 119. 

note, 52. 
nemoris n. sp. Wkm., described, 116. 

upper mines on Yacclnium, 119. 
nobilissin^ allied to ambrosiella, 54. 
non-fasciella, synonym, 52. 
obscnricostella, lower mines on Ostrya, 120. 
obsoleta, food-plant unknown, 120. 
obstricteUa, lower mines on Quercus, 120. 
obtusilobe mining oak leaves, 23. 
occitanica, lower mines on Ulmus, 119. 
oregonensis, n. sp. Wlsm., described, 117. 

food-plant unknown, 120. 
omatella, S]rnonym, 53. 
ostensackenella, note, 53. 

upper and lower mines on Bobinia, 119. 
ostrynella, mining Ostrya, 54. 
ostrynfoliella, lower mines on Ostrya, 120. 

note, 58. 
oetryella, upper mines on Ostrya, 120. 
pastorella, affinities, 54. 
pomifoliella, lower mines on Bosacece, 119. 
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Lithooolletis popalielU, low«r mines on Popalos, 
120. 
popalifollella, affinities. 54. 

synonsrm, 52. 
qnercibella^ lower mines on Qaercus, 120. 
synonym, 25. 
synonomy of, 77. 
qnercipnlchella, synonym of qaercibells, 77. 
qnercivorells, mininf^ oak leaves, 28. 

upper mines on Quercus, 120. 
qninqnenotella, change of name, 78. 
rileyells, lower mines on Qoercns, 120. 

synon^ m, 25. 
robiniella, bred flrom Robinia, 52. 

upper and lower mines on Robinia, 119. 
roborls, Insignis allied to, 118. 
saUcicolella, alUed to ledella, 80. 
salicifoliella. a valid species, 54. 

lower mines on Salix and Populns, 120. 
soabiosella, oregonensis allied to, 117. 
scudderella, lower mines on Salix, 120. 
sexnotella, food-plant unknown, 120. 
solidaginis, lower mines on Solidago, 119. 
snliaareola, note, 25. 
symphoricarpella, lower mines on Symphori- 

carpus, 119. 
tenulstrigata, note, 2i. 
texanella, synonym, 52. 
tiliella, upper mines on Tilia, 119. 
toxicodendri, upper mines on Rhus, 119. 
trifasciella not an American species, SL 
tritenlella, note, 53. 

upper mines on Ostrya, 120. 
tubiferella, a coleopterous larva, 77. 
doubt as to species, 24. 
upper mines on Qnercns. 119. 
uhlerella, lower mines on Amorpha, 119. 
uhlerelia, note. 53. 
ulmella, mining elm leavea, 23. 
upper mines on Ulmus, 119. 
umbellnlariiB n. sp. Wlsm., described, 78. 

upper mines on TJmbellularIa, 119. 
unifasciella, upper mines on Qnercoa, 120. 
Litbopbana antennata, early appearance, 383. 
Lixus concavus, iujnring rhubarb, 294. 
macer, bred ftrom Chenopodium, 294. 
parous, gall-making habit, 294. 
Lobster caterpillar, on tea plant in Cej'lon, 193. 
Locaste, European, ovipositing in the ground, 

224. 
LooustidfB, embryological observations, 223. 
oviposition of, 224, 225. 
variety of oviposition, 224. 
Locusts, mm, 337. 
in Algeria, 69. 
in India, 332. 
Locusts, outbreaks in 1889, 27. 
Locust-mite in New Hampshire, 07. 

Rocky Mountain, effect of irrigation on, 216. 
Long scale, danger of spread, 341. 
Lophodorns triferana, reared on salsify, 255. 
Lucilia in Colorado, 146. 
Lyc»na comyntas, mm, 385 
Lyctus sp. in Bamboo, 19. 
Lydella doryphora, bred from Doiyphora, 233. 
Lygocems, a plant-louse parasite, 246. 



Lygns lineolaris, a synonym of pratensia, 48. 

oblinitns, a synonym of pratensia, 49. 

pratensia, on pear and apple, 49. 
piercing salsify leaves, 255. 
Lymexylon sericenm, in red oak, 123. 
Lyperosia, Hiematobia serrata referred to, AS. 

serrata, Kowars's identification. 191. 



Macbimia, characters and relations, 150. 

tentoriferella, note, 150. 
Hacrodactylos angustatns, in the South, 297. 
uniformis, in the Southwest, 297. 
on apple In New Mexico, 115. 
subsplnosus, life-history, 295. 
In Kew Mexico, 114. 
Mallophaga, resemblance of ultimate PUktypsyllus 

larva to, 201, 244. 
Maroeatra-like larvie ii^uring grape in Galifomia. 

56. 
Mamestra legltima, in Asclepias seed-pod, 382. 
papaverorum, confounded with Boll Worm, 
264. 
Mantidn, embryological observations, 223u 
oviposition of, 224. 
Westwood's revision, 340. 
Mantis wheeleri, mm, 340. 
Maple scale in Michigan, 44. 
Maslcera, parasite of Calosoma, 234. 
May Beetle, fotfnd in frog's stomach, 196. 
in Mississippi, 283. 
on larval life, 372. 
sudden appearance, 297. 
Fly, Zaitha and Notonecta devouring larve, 
201. 
Meal-worm, beetles of, in a pin-cushion, 148. 
Mealy bug, Egyptian, 256, 327. 
mistaken for loerya, 56. 
resin wash for, 276. 
Moconema varium, ovipositing under bark scales, 

224. 
Mediterranean flower-moth, damage by, 166, 338. 
in Canada, 187. 
parasite of, 260. 
Megapenthes granulosus, synonym of limbalis, 292. 

limbalia, granulosus identical with, 292. 
Megaspilus, reared from plant-lice, 246.' 

niger, n. sp., Howard, desor., 247. 
Megilla maculata, experiment with, 364. 

parasite observed by Goding, 147. 
Melanism, 341. 
Melanochroism, 341 . 
Melanophora diabroticsB, parasite of Diabrotica, 

233. 
Melanoplns atlanis, in Kew Hampshire, 66. 
Melauoplus bivittatus, damage from, in Utah in 
1889,27. 
cinemus, damage fh>m, in Louisiana in 1889. 27. 
devastator, damage ftrom, in Utah in 1889, 27. 
femor-rubrum, damage from, in Utah in 1888, 

27. 
spretus, mm., 836. 

damage from, in Utah in 1888, 27. 
Melittia ceto, in Mississippi, 283. 
MeloidiB, nomenclature ot 288. 
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Melolontha hippocMtant remedies, 300. 

YalgariSj abandance in Pomerania, 30. 
larral life, 374. 
remediea, 300. 
Melon- worm, in cantaloupes, 376. 
Menavody, poisonoos spider, 273. 
Menesta, characters and relations, 150, 154. 

erected for an aberrant Gelecbiid, 303. 

melanella n. sp., Ifurt., described, 304. 

tortricolla, mm, 804. 

tortriciformella, synonymy, 154. 
Meriuis, infesting Melanopus atlanis, 68. 
Meromyza americaaa, Cslinias bred from, 280. 

on wheat, 87. 
Mesochoras, reared from Microgast er coooons, 21 1. 

gracilis, parasite of Ocneria, 210. 

pectoralis, parasite of Ocneria, 210. 

splendidulns, parasite of Ocneria, 210. 
Hesograpta polita, in Missouri, 115. 
Metonias leevigatas, mining Deamodiom, 78. 
Metriopelma brejerl, bite of. 47. 
Hicrocentrum retinerve, oviposition of, 224. 
Microgasterins), possible parasites of Ocneria, 211. 
Microgast«r, Mesochoras reared from cocoons, 211. 

reared from .Sgeria, 83.' 

caloeatas, parasite of Ocneria, 210, 21L 

liparidis, parasite of Ocneria, 210. 

pnbescens, parasite of Ocneria, 211. 

tenebrosus, parasite of Ocneria, 210. 

tibialis, parasite of Ocneria, 210. 
Miororhopala melsheimeri, myrmecophUous, 123. 
Mictis profana, ii\)aring the orange, 336. 
Millipedes, mm., 337. 
Mite, cheese, on a neck-tie, 21. 

in flax-seed, 251. 
Mole, destroying the white grab, 195. 
Monocrita oleari», bred from and parasitic in galls 

on Olearia in New Zealand, 195. 
Monomorium pharaonis, in France, Algeria, Pal- 
estine, 230. 
life history and remedies for, 106. 
Monophadnns, supposed Harpiphoras resembling 

In antennas, 228. 
MonophloebinsB, on Eucalyptus, 336. 
Monostegia ignota, Harpiphorus agreeing closely 
with. 227. 
life-history, 137. 

obscurata, closely allied to ignota, 140. 

Harpiphorus maculatus agreeing closely 
with, 227. 
MoreloB orange fly damaging oranges, 2. 
Mulberry silk worm, mm, 388. 
Murgantia hiatrionica in New Mexico, 114. 
Musca, facets of eye, 293. 

domestica, in Colorado, 146. 
MutUlidie, males, genital armature In, 386. 
Mygale fasciata, bites of, 189. 

hentzii, killed by Pepsis, 149. 
Myiasis, Low's work on, 196. 

Mylabris oonlata damaging Tegetables in Afri- 
ca, 2. 

Myobia pumila, parasite of Crioceris, 234. 

Myriapoda, in Lintner's report, 200. 

Myrmica moleata, a synonym of Monomorium 
pharaonis, 106. 

Mytilaspis citricola, danger of spread, 341. 
in Florida, 867. 



Mytilaspis gloverii, danger of spread, 84L 
in Florida, 367. 
pinifoliie, on Abies, 364. 
Mysus mahaleb, on salsify, 256. 

N. 

Nebfia, LSw's first work, 196. 
Nematodes, Atkinson's bulletin on, 263. 

inlury to cane fields in Java, 85. 
Nematus erichsonii, in Lintner's report, 200. 

veniralis, in Minnesota, 164. 
Nemoguatha apicalis, note on, 288. 

bicolor, synonym, 288. 

walkeri, synonym, 288. 
Nemotois, note, 285. 
Neocerambyx holosericeua, girdling branches in 

India, 264. 
Neophanes, belonging to a new spider family, 292. 
Nerica bidentata, on elm, 295. 
Nfttle-grub, blue striped, injuring tea plant, 330. 
Nenglenes, peculiarity of wings and eyes, 57. 

apterus, peculiarity in eyes and wings, 58. 
Nenropter, impressed in paper, 282. 
Neuroptera, aquatic from Mississippi bottoms 

204. 
Nezara hilaris, puncturing bean buds, 147. 

vlridula, ii^juring potato in India, 61. 
Nidularia, runs awa> when disturbed during met* 

amorphosis, 36. 
Nirraus, resemblance of ultimate PI. typsyllus 

larva to, 201. 
Noctua cupidis^ima, injuring grape in Califor- 
nia, 56. 
Notonecta undulata, devouring aquatic insects, 

201. 
Nymphalid, stridnlatlon, 12. 
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Obituary : Dr. Anton Ansserer, 86. 
Lucien Buqnet, 332. 
Heinrich Frey, 382. 
Dr. Frans L5w, 196. 
Eugene Maillot, 196. 
Ochthebins, revision of, 333. 
Ochthiphilin«B,LestophonuB placed in, 01. 
Ocneria dispar, hymenopterous parasites of, 262. 
importation of, 86. 
in Europe, Asia, and Japan, 209, 210. 
in New England, 20& 
Odonata, early stages, 388L 

from Mississippi bottoms, 284. 
notice of work on North European, 260. 
OScaathus Utipennls, insectivorous food-habits 
of, 125, 190. 
sound of, 282. 
niveua, insectivorous food-babita of, 125, 130. 
oviposition of, 225. 
(Eoophora temperatella damaging wheat in Asia 

Minor. 30. 
CBdipoda Carolina, mm. 385. 
CEneis macounii, breeding of; 45. 
Office, organisation of work in, 185. 
Ogcodea pallipes, possibly reared from spider, 
28a 
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Oligonyx gramiDis mm, 340. 

soudderl, mm, 340. 

ohleri, mm, 340. 
Oliogophns pictas, in Weed's catalogae, iW. 
Onoidaraa cinK^^^iUi ™°^« ^^^' 
Oncometopiaundata, on keeping trees in Texas, 

161. 
Ophelosian. gen. Bilej, described, 249. 

orawfordi n. sp. Blley, described, 240. 
bred from leery a, 321, 
described by Tryon but not named, 2M. 
Ophion macruram, bred f^m Prometbea cocoons, 
888. 

purgatum, reared from Scoliopteryz, 382. 
Orange butterfly in Africa, 2. 

dog injuring orange in Florida, 2. 

fly damage in Africa, 2. 
Orange-striped oak worm in Mictiigan, 42. 
Orchelimum, ovipositing in pitb of twigs, 224. 
Orchid Isosoma, in American greenhouses, 250. 
Orgyia leucostigma, Pimpla bred from, 281. 
Oriental cockroach, account of, 207. 
Omithoptera criBMUS, flrst capture by Wallace, 14. 
Orthesia, Pseudopnlvinaria approaching in ap- 
pearance, 55. 
Orthopelma occidentalis, bred from Rhodites 

gaU8.281. 
Ortboptera, eggs ribbed, 15. 
Osclnid», mm, 337. 
Oacinis sp., iqjnring tea plant, 830. 
Otiorhynchus cribricollis, injuring the olive, 336. 
Ox warble, mm, 837. 

in Bruner's report, 258. 

ii^ury by, 156. 

life-history and remedies, 172. 
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Pachymerufi calcitrator, parasite of Cephns, 286. 
Pachyneuron, bred fh)m Syrphid larriB and plant- 
lice, 246. 
micans n. sp. Howard, described, 246. 
p8E^disca, reared on salsify, 255. 
Palloptera snperba, taken in the District, 162. 
Pammegiachia, mm, 387. 
Papilio cresphontes, mm., 264. 

injuring orange in Florida, 2. 
demoleus in Africa, 2. 
erithoniua, affecting orange in India, 264. 
feronia, use of legs in running and siridula- 
tion, 12. 
Parasa lepida, injuring tea plant, 330. 
Parectopa robiniella, not a synonym, 68. 
Parlatoria perguidei, danger of spread, 341. 

in Florida. 368. 
Parorgyia, on cranberry, 874. 
Peach Borer, boiling water for, 37a 
enemies of, 83. 
ftuit-worm, Japanese, 64. 
Peach-tree Borer in Michigan, 42. 
Pear Midge, ii^ury in England, 55. 
Pear-tree Slug, mm, 340. 
Pea Weevil, mm, 337. 

heat as remedy, 02. 
Pemphigus, injuring cinchona in India, 61. 
Pepsis formosa, killing tarantula in Texas, 149. 



Periodical cicada. Brood XXH in Miehigan, 43. 

1675 appearance of. 161. 
Periplaneta americana, mm, 30. 
account of. 266. 
orien talis, mm, 80. 
account of, 267. 
Pesomachus hortensis, hyper-paraaite of Ooaeria, 

210. 
Pheogenes ater, reared from ^geria, 83. 

discos, bred from Plntella, 382. 
Phakellura hyalinatalis, in cantaloupes, 376. 
PhalangiiniB of Illinois, notice of catalogue of, 190. 
Phaneroptera onrvicanda ovipositing in edges at 

leaves, 224. 
Pbaslhidn, embryological observations, 223. 

ovipoeition of, 224. 
Phasmomantis grandis, mm, 340. 
Phora aterrima, on exhumed ciirpses, 37L 
Phycia indiginella, Hemiteles bred from, 382. 
Phylethus bifasciatus, in flour-mills, 21. 
Phyllodromia germanica, account of; 267. 
Phylloecns integer, mm, 286. 

damage to willows, 230. 
Pbyllotreta pnsilla, iiguring turnips in Colorado, 

146. 
Phylloxera rileyi, (Beanthus feeding on, 131. 
vastatrix, effects of irrigation on, 221. 
in France, 380. 
in New Zealand, 384. 
present foreign status, 310. 
Phylloxeridn, note, 378. 
Pieris oleracea in Michigan, 42. 
protodice in California, 46u 
rape, mm, 340. 

breeding on Cakile amerioana, 123. 
in California, 46. 
in Michigan, 42. 
Pimpla flavicana, parasite of Ooneria, 210. . 
inquisitor, bred from Orgyia, 281. 

Pteromalid bred from, 280. 
inatigator, pai^te of Ocneria, 210. 
Pionea rimosalls, in Mississippi, 283. 
Pipunoulidffi, parasitic on Jassids, 271. 
Pipunculus fuscipes, parasitic on Cioadala, 27L 
Plant-lice, autumn life-history, 92. 
Platypsyllos castoris, ultimate larva of, 201, 244, 

292. 
Platysamia ceoropia, in Minnesota, 104. 
Plecopt-era, from Mississippi bottoms, 294. 
Plocederua pedestris, boring timber in India^ 264. 
Plum aphis, resin wash for, 276. 
Coroulio, correction, 2. 
experiments on, 805. 
in Bruner's report, 258. 
puncturing apples, 883. 
scare in California, 90. 
successful spraying, 340. 
Weed's experiments on, 92. 
Gouger, a good species, 269. 
Plusia brassicie, in Mississippi, 288. 

parasitised by Copidosoma, 253. 
oalifomica, ii^juring grape in California, 56. 
Plutella oruciferamm damaging oabbage in Af- 
rica. 2. ^ 
on cabbage, 382. 
Podurid, destroying red rust of wheat, 258. 
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Poplar girdleiyin Mlanesota, 164. 
Potato beetle in the Sonth, 22. 
Prepona, etridalation in, 13. 
Prionas laticolUs, in ash and oak, 317. 
Probatias nmbratilia, new to fauna, 883. 
Proconia nndata, lojaring the vine, 821. 
in MisalBsippf, 283. 
on weeping tree* in Texas, 161. 
Prodalia, belonging to a new spider lamily, 292. 
Prodenia lineateUa, mm, 382. 

eating salsify, 256. 
Pronnba yuccasella^ymm, 88*^ 
Protoparce celeos, on potato and tomato^ 382. 
Pseadanaphora arcanella, mm, 838. 
Psendopolrinaria, a new genus of East Indian 

Coocidie, 55. 
Psendosphinx tetrio, in Oalf of Mexioo, 379. 
Pseudovates mexicana, mm, 340. 
Psilooorsis, synonym of Cryptolechia, ISO. 
dubitatella, synonym, 151. 
.qneroicella, referred to Cryptolechia, 151. 
reflexella, synonym, 151. 
Psiloptet-a dmmmondi, food habits, 388. 
Psyllidn. Low's work in, 196. 
Pteromalid, bred from Pimpla, 281. 
Pteromalus bonchtenns, hyper-parasite of Ocue- 
ria,211. 
halidayanas, hyper^parasite of Ooneria^ 211. 
pini, hyper-parasite of Ocneria, 21 L 
Ptiliolum oddipos, peculiarity of eyes and wings, 

5& 
PuWinaria innumerabilis in Michigan, 44. 
ribesiflB, mm, 337. 

on Ribes in England, 147. 
Porple Scale, danger of spread, 341. 
Pyralis farinalis, range of, 194. 
Pyrameis cardui infesting thistles, 28. 
Pythonissa (f), effeoto of bite, 265. 



Baspberry Saw-fly in Michigan, 42. ' 

Sed Ant, attacking bed-bugs, 104. 

destroying insect specimens in Sonth 

America, 22. 
life history and remedies for, 106l 
borer, in tea plant in Ceylon, 103. 
Bed-legged Flea- beetle, its injury decreasing, 49. 
Locust in Michig^, 44. 
Scale, danger of spread to CaUfomia, 253. 
gas process for, 122, 202. 
origin of, 312. 
resin wash for, 92. 
Tea-mite, on tea plant in Ceylon, 103. 
Rhabdotis semipunctata damaging fruits in Af- 
rica, 2. 
Rhagium lineatum, boring dead pine, spruce, and 

fir trunks, 190. 
Rhisococcus, on grass in Indiana, 328. 
Rhizophagus parallelocollis, on exhumed corpses, 

371. 
Rhodites radicum, Orthopelma bred from galls of, 

280. 
RhogadinfiB, bred parasitic, 361. 
Rbopaloslphum on carrot, 287, 329. 
Rhopalnm, enemy of tea aphis, 329. 
Rhophobota Tacoiniana, mm, 337. 



Rhubarb Snout-beetle, mm, 294. 
Rhynchota of India, 32, 265, 327. 
Rhyssalinn, bred parasitic, 350. 
Rhyssematus Uneaticollis, breeds in Asdepias 

pods, 112. ' 

Rice Sapper in India, 61. 

weevil, ii^jury in India, 61. 
Robin destroying the White Omb, 105. 
Rocky Mountain Locust, in Minnesota, 169. 
Root-knot disease in Florida, Bulletin on, 3. 

supposed, on apple, 315. 
Rose Beetle, co-operation in investigating breed- 
ing habits, 183. 
method of killing, 19. 
preventive of injury, 92. 
Bordeaux mixture useless for, 387. 
life-history, 296i 
Leaf-hopper, mm, 340. 
Slug, remedy for, 252. 
Rust-mite of the orange, a tea-mite closely related 
to, 193. 



Sagittaria Curoulio^ breeding in Sagittaria, 201. 
Saitis pulex, Aooloides bred from eggs o^ 260. 
San Joii6 scale, origin, 312. 
Saperda palcarata, in Minnesota, 164. 

ooncolor. Ichneumons bred from, in Minne- 
sota, 164. - 
Sarcophaga, infesting Melanoplus atlanis, 68. 
Saustus gremius, injuring rice in India, 61. 
Scale insects, gas process for, 122. 

no new parasites, 381. 

patented fan-blower for destroying, 195. 

question in Florida, 367. 
Scatophaga sterooraria in Michigan, 43. 
Scepsis edwardsii, descr. preparatory stages, 361. 
Sohizoneura oomi, panicola identical with, 108. 

oomicola, confused with comi, 108. 

f ungicola, synonymous with corn!, 109. 

lanigera, in Australia, 386. 
Tasmania, 287. 
soot for, 290. 

panicola, a synonym of oomi, 10& 

venusta, synonymous with oomi, 109. 
Sciapteron robiniie in cotton wood in California 

and Washington, 18. 
Soitala nigrolineala, injuring wheat, 336. 

pruinosa, injuring wheat, 336. 
Sooliopteryx libatrix, Ophion bred from, 382. 
Soolopendra, mm, 276. 
Sculptured corn Sphenophoras, in Bmuer's report 

258. 
SoydmsBnus near brevioorais, food habits, 27& 
Soymnns cervioalis, , preying on Aphides, 281. 
Selandria ignota, life history, 137. 

obscurata, closely allied to ignota, 140. 

rubi in Michigan, 42. 
Semiotellns destmctor, bred from Hessian Fly in 
Cslifomis^ 252. ^ 

nigripes, parasite of Hessian Fly, 390. 
Sericaria mori, mm, 388. 
Sheep-rot Fly, eggs not inserted, 175. 
SigalphinsB, bred parasitic, 353. 
Sigalphns canadensis, bred from Anthonomus, 281. 

cnrculionis, bred from Conotrachelus, 281. 
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Silver Fish, in hoiuea, 315. 
Simulium, investigatioQ of, 8. 

meridioaale, effect of opon wint«r on, 26L 
larrffi In LoaisiaDft, 9. 

peouaram, effect of open winter on, 261. 
Siphocoryne pafttlnace», on carrot, 328. 
Siphonophora avenie, injury in 1889, 3L 
in MichiKan. 44. 
new paraaitea of, 24ft. 

near erigeronensia, on Saliiif)^, 256. 
Sitodrepa panlcea, in red pepper, 321. 
Sitonea biapidnlna, enemy to clorer, 386. 

recently imported from Europe, 123. 
Six-spotted mite of the orange, description, 225. 
Skein Centipede, in houses, 316. 
Skunk, destroying the White Grnb, 195. 
Smynthnms, destroying red rast of wheat, 259. 
Snails, ZaithA deTooring, 201. 
Snowy Tree-cricket, insectivorous food-habita of, 

125, 130. 
Solenopsis fngax, destroying l>lackberriea, 257. 
Sorghum Borer, in India, 61. 
Sparrow.Hawk, destroying the White Grub, 195. 

.good service in Colorado, 146. 
SpathiinsQ, bred parasitic, 350. 
Sphendale infuscata, mm, 340. 
Sphenophorns oohreus, life-history, 132. 
Sphinx atropos, stridalation, 13. 

Carolina, in Mississippi, 283. 

convolvuU, on sweet potato in New Zealand, 
135. 
Spiders, bites of, 46, 189, 254. 

parasites in eggs of, 359. 
Spilarotia suffusa, damaging Jnte in India, 62. 
Spilosoma fuliginosa, a circumpolar species, 23& 

virginica, eating musk-melons, 382. 
eating balitify, 255. 
Spraying, experiments in, 181. 
Squash Borer, in Mississippi, 283. 

Bug, in Mississippi, 283. 
Stagmomantis Carolina, mm, 340. 

dimidiata, mm, 340. 

minor, mm, 340. 
Stanropus al tern us, on tea plant in Ceylon, 193. 

fagi, alternns closely allied to, 193. 
Stegana (?) sp., found in dung, 254. 
Stenoma, characters and rotations, 150, 154. 

algidella, possible synonym, 153. 

crambitella n. sp. Wlsm., described, 164. 

f areata n. sp. Wlsm., described, 168. 

humilis, synonymy, 154. 

leucillana, possible synonym, 153. 

schl»geri, note, 162. 
Stomoxys, Hiematobia formerly classed under, 95. 
Strawberry Boot-louse, mm, 294, 340. 

Saw-fly, Monostegia, 137. 
Striped Cucumber- beetle, mm, 294. 
gaaze frame for, 340. 

Grape vine beetle, injury in Ohio, 92. 
Sugar-cane Borer-moth, injury in India, 6L 

Borer, tropical, in Louisiana, 389. 
Synageles, a myiinecophilous species of, 123. 
Synemosyna, a myrmecopbilous species of, 123. 
Syntomeida epilais, described preparatory stages, 

36P. 
Syrphids preying on the Grain Aphis, 3L 



T. 



Taohina Flies, destroying Datana, 257. 
bred f^om Cimbex, 164. 
bred from Cut worms and Gortyna^ 281. 
infesting Melanoplus atlanis, 68. 
parasitic on Ocneria. 210. 
TsBniocampa mfula. Anthrax bred ttom cocoon, 
353. 
exempt fh>m attack of Telepfaoma, 49. 
Tamiabed plant-bog. on pear and apple, 49. 
Tea Aphis, in Ceylon, 329. 

Bark-louse, on tea plant in Ceylon, 193. 
Tegenaria agilis, Aerooera bred from, 288. 
Telea polyphemus, in Minnesota, 164. 
Telephorus consora, new enemy of loerya, 49. 
Telesilla cinereola^ in Mississippi, 283. 
Temnochila hubbardi, from Florida, 333. 
Templetonia nitida, on exhumed oorpaes, 371. 
Tenebrio molitor, in pin-cushion, 148. 

obsourus, in Colorado, 382. 
Tent Caterpillar in Arkansas in 1889,27. 
Tenthredinids, destructive to the strawberry, 

137. 
TephritLs sp.. affecting fruit in Queensland, 266. 
Teras oxycoccana, synonymy, 337. 
I terminalis, Meoonema ovipositing In galls of, 
I • 224. 

I vacciniana, synonymy, 337. 

Teretriosoma horuii, from Florida, 333. 
Termes flavipes, eating through cloth and wood. 
253. 
inMis8is8ippi,283. 
Tetragnatha gnJlator, firom Miasiasippi bottoms, 

294. 
Tetranychns biooulatoa, on tea-plant in Ceylon. 
193. 
rosearum, color similar to 6^ma<m]atna, 225. 
6-maculatus n. sp. ROey, described, 226. 

in Florida, 867. 
tiliarum. color similar to 6-maoulatus, 225. 
vitis, color similar to 6-maculatus, 225. 
Tetraonyx cmciatna, sj'nonym, 288. 
cubensis, synonym, 288L 
4-maculatus, synonymy, 288. 
Tetrophtbalmus, mm. 389. 
TettigiidsB, Buckton's monograph, 888. 
Texas Cattle-tick, ipjury, 20. 
Thamnotettix sulphurella, parasitized by Pipnn- 

culus, 27L 
Thesprotia baculina, mm, 340. 
Thirteen-spotted Lady-bird, on aquatic plania, 

201. 
Thripids, mm, 327. 
Thrips, in wheat, 338. 

on salsify, 256l 
Thyridopteryx ephemereformis, Ceylon Faggot- 
worm similar to, 192. 
Thysanura, genus Tomooera in, changed to Dilo- 

phogaster, 24a 
Tinea granella, damage in America, 167. 

lucidella, iqjuring horns of ruminants in India, 

62. 
pellionella, a clothes moth, 212. 
tapetzella, a clothes moth, 212, 214. 
see, relation to Epheeda ktihnlella, 168. 
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Tineid, i^juriag tea plant, 830. 

Tineola biselliella, bred ftom woolen etnff, 171. 

clothes moth, S12. 
TingU of the oak, (Eoanthna feeding on, 131. 
Tip Worm, mm., 837. 
Tiaoheria nnea, note, 326. 

ambroeiella, note, 828. 

badiella, synonym, 323. 

bicolor, note, 824. 

oastanella, note, 823. 

ceanothi n. «p., Wlsm.. described, 325. 

oltrinlpennella, note, 823. 

clemensella, note, 823. 

oomplanoides, type of Coptotriche, nor. gen., 
322. 

ooncolor, note, 324. 

ftiscomarginella, notes, 824. 

heliantbi, note, 324. 

heliopsfella, note, 32S. 

heliopsisella, synonym, 825. 

latipennella, synonym, 822. 

longe-oiliata, note, 385. 

malifoliella, note, 326. 

nolokenii, synonym, 326. 

pminosella, note, 385. 

polvella, note, 325. 

qnercitella, note, 324. 

qnerciYorella, synonym, 324. 

roseticola^ note, 326w 

soUdaginifoliella, note, 824. 

snlpharea, note, 824. 

tlnctoriella, note, 324. 

sellereUa, synonym, 828. 

selleriella, Chamb., synonym, 823. 

zelleriella, Clem., ssmonym, 322. 
Tobacco, beetle, mm, 865. 
Tomato worm, 382. 

in Mississippi, 283. 
Tomioos, boringlhe Makai tree in India, 62. 
Tomocera, changed to Dilophogaster, 248. 
Toothed-homed Fish-fly, in Weed's balletin, 201. 
Tragidion folTipenne, ovlposition, 192. 
Transparent*soaled Bark-louse, on tea-plant in 

Ceylon, 198. 
Tree Crickets, food habits of, 125, 130. 

in Bmner's report, 858. 
Trichasins olaratos, wrongly referred, 869. 
Trichodectee, resemblance of altimate Platyp- 

syllas larva to, 801. 
Trichopoda sp., taken in the District, 162. 

ciliata (f ), taken in the District, 162. 

hirtipes (1). taken in the District, 162L 

radiata, taken in the District, 162. 
Trichoptera,aqaatic,from Mississippi bottoms,294. 
Trichopterygid Beetles, a peculiarity of, 57, 122. 
Trineara aterrima, on exhumed corpses, 371. 
Triphlops insidiosns, attacking scales. 364. 
Trogosita obscnra, preying on Codling Moth pn- 

p», 83. 
Trombidinm, destroying eggs of Doryphora, 189, 

locQstarum in New Hampshire, 67, 68. 
Trycolypa bombyois, parasite on Bombyx, 864. 
Trypeta Indens damaging oranges, 2. 
piercing oTipositor of, 261. 

pomonella, mm, 266. 

piercing ovipositor of, 261. 



Turkey gnat, effect of open winter on, 860. 

larviB in Lonisiana, 7, 9. 
Twenty-spotted Lady-bird, in Weed's bulletin, 800. 
Tylenchus spp., injuring rice and maise in Java, 
85. 

devastatriz, ij\Juring clover, 337. 

sacchari, iqjuring cane and sorghum in Java, 
85. 
Tyloderma »reum, on Evening Primrose, 112. 

foveolatnm, breeding habits of, HI. 

fragariflB, breeding habits of, 100. 

variegatum, in an ant-hill, 112. 
Typha-borer, larger, in Weed's balletin, 200. 
Typhlocyba, parasitic castration of, 271. 

douglasi, parasitised by A.teleneura, 272. 

hippocastani, parasitized by Aphelopus, 278. 

lethierryi, other species confonaded with, 272. 

opaca, on elms, 873. 

rose, mm, 340. 

other species confounded with, 272. 

nlmi,on elms, 273. 
Typhlodromus carinatus, on tea-plant in Ceylon, 
193. 

oleivoms, a tea-mite closely related to, 103. 
Tyroglyphus sp., infesting flax-seed, 251. 

longior, flax-seed mite different from, 251. 

siro on a neck-tie, 81. 



V. 



Urania boisduvalii, swarming In South Amer- 
ica, 82. 
XTropoda americana, infesting Harpalns, 869. 



Yancho, rei>ated poisonous spider, 275. 
Vanessa antiopa, in Minnesota. 164. 
stridulation, 11. 
califomica, mountain swarming of, 355. 
cardui, migration of, 197. 
io, stridulation, 11. 
milberti, mm, 35& 
Yedalia cardinaUs, destroying the Icerya, 142. 
ignored in a litigation, 252. 
in New Zealand. 384. 
Iife.hUtor7.70. 

progress on the Paolflc coast, 100. 
spread in California, 112. 
Veepat nests in a trunk in India, 118. 
Vine-loving Pomace-fly, found in hen's feed, 254. 
Viticulture, international meetings, 295. 



W. 



Walshla amorphella, bred from gall on Amorpha, 
281. 
on the Loco Weed, 50. 
Warble Fly, in Colorado, 146. 
Wasps, in India, 113. 
Web- Worm, burrowing, mm, 338. 
Weevils, clover, mm, 337. 

granary, 336. 
Westwoodia, on grass, 827. 
Wheat Bulb-fly, mm, 337. 

Bulb-worm, mm, 838. 
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Wheat Fly, mm, n7. 
Sftw-fly, miD, 33& 

token near Ottawm. 2Mb 



on TArtotleeof wheat, 97. 
WeeTi1,faijoi7inIiidiA,61. . 
White Ante. enHnis thnmKh dotfa end wood, 2S3. 
in MiesiJielp|»l. 283. 
Cumat'eenle. mm, 337. 
Grab, mm. 330. 
Ufeof,372. 
remediee, 330. 
▼ertehnte enemiee of. 13& 
Willow Cimbex, in Braner's report, 268. 
WileODiA breviTittelln, from (Enotbera poda, 382. 
Winter Moth, tmpe for oeeleee, 283. 
Wood Lice, in Kieeieeippi, 283. 
Woolly Apbii. reein waeh for.27C 
Apple-lonee, In Anstrslin. 338. 

■oot for. 280. 
B««r, Yellow, eating mnek molonB, 381 



Xiphidittm. ot i poel tin jc in pith of twlgn, 234^ 

cnsifennn. oripoidtion and eaateymiic derel- 



Xyleboraa dispor. mm, 337. 

injury in Enfflaad, 14S. 
larralbablta,27lL 
pyri, syn. of dispar. 278. 
XyloDomns ril^ri, taken on Waatdaf^ton Momi- 

ment, 187. 
Xysticne guloaoe, eatinic DiabrotSca. 74. 

Y. 
YeUow Bark-kHue. on tee-pbuii la^Ceylon, 183. 
Tea-mite, on tea-pUat in Ceylon, 183. 
Z. 
Zaitha llnminea. deronring aqnaUe a nlm ala, 201. 
Zenzora oolfem, on uarplant in Coykm, 188. 
pyrioa, affiDctlnc ofane. 280. 
on Smith's artiela, 388. 
ZygmnidJB. strtdnlation, 14. 
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Abies alba, infeflted with MytiUspiB, 364. 
Aoacia andnlata, Icerya on, 384 

Icerya on in New Zealand, 57. 
Acer saccharinnm, leaves mined by a coleopter, 
78. 

leaves mined by Lithocolletis, 25. 

Lithocolletis bred ftom, 119. 
Aetinomeris sqnarrosa, LithoooUetis bred from, 

119. 
iBscnlns glabra, leaves mined by Lithocolletis, 64. 

Lithocolletis bred from. 119. 
Agrostis, Hessian fly pnparia found on, 252. 
"Ake-Ake" or "Ake-piro," galls on, in New Zea- 
land, 194. 
Alder, chafer on, 290. 

Gossyparia ulml on, in Europe, 35. 

leaves mined by LithoooUetis, 77. 
Alnns sp., LithoooUetis bred from, 120. 

Gossyparia nlmi on, in Europe, 86. 

incana, LithoooUetis bred fh>m, I2O. 
mined by LithocoUetIs, 80, 81. 

serratnla, Lithocolletis bred fh>m, 120. 
Ambrosia, Cry]>tolechia bred fh>m, 151. 

artemisisefoUa, Tischerla bred from, 325. 

triflda, Langnria ovipositing in stems, 347. 
Lithocolletis bred from, 119. 
Tischeria bred fh>m, 325. 
Amorpha, LithoooUetis bred from, 58. 

frnticoAa, LithoooUetis bred from, 119. 

Walshia amorphella bred frt>m galls on, 
281. 
AmphicarpsBa, Lithocolletis bred f^om, 58. 

monoica. Lithocolletis bred from, 119. 
AnacardacesD, leaves mined by LithoooUeUs, 54. 
Apple, Gapsid injuring, 381. 

chafer on, 299. 

Henopson twigs, 288. 

insects on, 338. 

Lachnostema pmnina on, in Michigan, 48. 

Lygus pratensis iiuaringt 49. 

Macrodactylus uniform'is on, 115. 

new pest in Australia, 380. 

(Ecanthns and Ceresa breeding in twigs, 130. 

Ocneria dispar on, 86, 209. 

supposed root-knot on, 315. 
Apricot, food plant of Ocneria, 209. 
Argemone mexicana. migration of, 320. 
Arrow-leaf, Listronotns breeding in, 201. 
Artemisia, found in permanent locust region, 217. 
Asclepias inoarnata, Mamestra in seed-pod, 382. 

Rhysscmatus breeding in pods, 1)2. 
Ash, Callimorpha on, 295. 

food plant of Ocneria, 209. 

Prion us in, 316. 
Azalea, food plant of Ocneria, 209. 



Balm of Gilead, food plant of Ocneria, 210. 

tree, Sciapteron boring in Washington, 18. 
Bamboo, bored by insect^ 62. 

bored by Lyctus, 19. 
Banyan tree, Dactylopius on, in Egypt, 256. 
Barley, injury probably by Diplosis equestris in 

England, 147. 
Bean, buds punctured by Nezara, 147. 

damaged by Bruchua in Africa, 2. 
Cantharid in Africa, 2 

injured'by Epilachna, 876. 
Tele8illa,288. 

Mexican, infested with EpUachna, 113, U4. 
Beech, food plant of Ocneria, 209. 

insects affecting, 890. 
Betula, Lithocolletis bred fh>m, 118. 

sp , Cryptolechia bred from, 161. 

sp., Lithocolletis bred fh>m, 120. 
Birch, Cryptolechia bred from, 151. 

food plant of Ocneria, 209. 
Blackberry, Lachnostema pmnina on, in Michi- 
gan, 43. 

new enemies of^ 257. 
Buffalo Nettlo or Thistle, migration of, 310. 
Bunch-grass, found in permanent locust region, 

217. 
Bursaria spinosa, Charaxes frequenting, 13. 
Butternut infested with Corythnca arcuata^ 48. 

insects afTectlng, 300. 

C. 

Cabbage damaged in Africa by Plutella, 2. 

food plant of Ocneria, 200. 

iqjured by Pieris in Michigan, 43. 

Murgantia on, in New Mexico, 114, 116. 

Nematode iqjury to, 268. 

PlateUa on, 382. 
Cakile americana food plafit of Pieris rapss, 123. 
Camellias, Aramigus fulleri destructive to, 90. 
Canna indica, Aramigus fnUeri destructive to, 90. 
Cantelonpes, injured by Melon Worm, 876. 
Cardamom, injured by Lamphides in Ceylon, 61. 
Carnations, Cut- worms ix^uring, 376. 
Capri flg, and Caprificatiou, 197. 
Carpin us, insects affecl ing, 390. 

americana, LithocoUetis bred from, 120. 
Carrot, Aphis on, 256. 

attocked by Aphides, 828. 

Rhopalosiphum on, 287. 
Cassia, Ageronia resting on, 12. 
Carex pedunculate Chionobasmacouniibred on, 

46. 
Carya sp., Lithocolletis bred from, 118. 

alba, Lithocolletis bred from, 119. 

olivsBt'ormis, Lithocolletis bred f.'om, 119. 
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i Lithoeolletifl brad fron, 120. 

indica, PModopDlTinaris on in Sikkim. 5S. 

tribaloidM,PMadopalTtoarU on in Sikkini,56. 
Ca«tor-oU plant, dnoinged by a nocloid larva in 

lodia^n. 
Catalpa^ Daremma on. 382. 
Cattloya eldorado, attacked by laoaoma, 290. 

gigaa, attacked by Uotoma, 2S0. 

trionjD, attacked by lauaoma, 290. 
Ceanotbas diraricatoa, Tiacheria bred ftom^nS. 
Cedar of Lebanon, loerya on, 48. 
Cedrela toona, injured by a moth in India, 01. 
Cedma libani, leery a on, 40. 
Celtin occidenUlia, Lithocolletis bred ftrom, 119. 
Ceraanj aerutina, Lithocollelis bred from, H9l 
Chenopodium albom, Anthomyia mining leaveBi 
281. 

hybridam. Lizns bred from, 294. 
Chenopodiacee, found in permanent locnat re- 

gioo. 217. 
Cherry, Cliafer on, 299. 

food plant of Ocneria, 209. 

wild, Prometbea cocoona on, 383. 
Cheetnnt, Typblucyba on in France, 272. 
Cbmeee Axaleaa, iiOuied by a bark-looae, 35l 
Chrysan^emam, Lanfciiria on, 347. 
Cinchona, injured by Cerataphia and Pemphigus 

in India, 61. 
Cinnamon Roue, not affected by Chafer, 296. 
Clematis, disease from Heterodera, 338. 
Clover, affecte<i bj- Tylenchus, 337. 

Cut- worm injury to, 383. 

hay, infested with Anopia, 19. 

insecU affecting, 200, 340. 

Languria breeding in, 347. 

new enemy, 385. 

Sit/mes hlspidnlus injuring, 123. 
Cockle Bur, Gortyua nitela in, 375. 
Cocoanut, infested with Coccus, 278. 
Coffee, bored by Zeusera, 103. 

kerosene emulsion for scale in India, 17. 

Nematode iivjnry to, 203. 

scales affecting in India, 205. 
Composito), Anthrsnas on flowers, 129. 

leaves mined by LithocoUetis, 54. 
ConvolvuluH, Mexican, infested with Chelimoi^ 

pha. 113. 
Cork oak, raterpillar damaging in Spain, 130. 

defoliated in France by Ocneria, 209. 
Com, Cbietopsis nnea bred from stalks, 281. 

damaged by Heliothis, Aphis, and Diabrot- 
ioa,283. 

Euphoria in ears, 277. 

fodder infested by Helia, 18. 

food-plant of Ocneria. 210. 

Gortyna nitela in, 375. 

infested with Hadena, 133, 383. 

infested with Sphenophorus, 132. 

iniured by Boll-worm in Michigan, 42. 

injured by Mesograpta in MisMonn, 115. 
Cornus, infested with Schizoneura coml, 108. 

sp., Harpiphorus larvie on, 241, 243. 

alba, Harpiphorus larve on, 243. 

asperifolia, Harpiphorus larveon, 243. 

florida, not attacked by Harpiphorus varianus 
248. 



Coniaa nua, not attacked by Haiptpbonia vaxia- 
Dna,24X 
panirnlata, Harptphoma larvm on. MQ^ 243L 
sangoinea, Harpiphoma larvas on, 343. 
sericea, Harpiphonu larrm on, 243. 
Coryloa americana, leavea asined by LithoodUetaa, 
94. 
LithocoUetia hnd from, laOl 
Cotton, damage to by worm in Texaa in 1887, 32. 
injured by AJetia, Hebotbia. and Agrotia^ Stt. 
ix\jury by Boll-worm in Tezaa,20. 
leaves of young plaata eaten by Melanoplua 
cinereoa, 27. 
Cottonwood, ii^nred oy Cimbex americana, 2lfL 
Sciapteron boring in California and Waahing- 
t4ni,18L 
Cranberry, inaeets affecting, 330l 

Parorgyia on, 174. 
Cratjegna tomentoaa» LithoooUeUa bred from, 

119. 
Craay plant. Walshia aotorphellaon, SO. 
Cucurbitacem, beetles affecting in India, 284. 
Currant, iigured by JCgeria in Michigan, 42. 

insecta injuring, 92. 
Cydonia japonica, LithocoUetia bred from, 119. 

vulgaria, LithocoUetis bred fkom, 119. 
Cypress, loerya on in New Zealand, 48. 



D. 



Daisy Flea-bane, Langoria gnawing sterna, 346. 
Deamodium, mined by Metonius IsBvigatiia, 78. 

viridiflorum, LithocoUetis bred frttm, 119. 
Dentzia scabra, Bose-chafer afllBCting, 298. 
Dogwood, ii^ured by Saw-fly, 239. 

leavea infested with Schiaoneuraoonii, 108. 
Door- weed, Gaatrophysa on, 190. 



Elepbantopus oarolinianns, LithocoUetis bred 

fh>m, 119. 
Elm, food plant of Ocneria, 209. 
insects affecting, 390. 
leaves mined by LithocoUetia, 23. 
Nerica on, 295. 
Zeusera affecting, 290. 
Typhlocyba infesting, 278. 
Elymus americanus, pnparia of Hesaian-fly fbond 

on, 252. 
Erigeron ramoaus or strigosiu, Langoria gnawing 

stem, 846. 
Eucalyptus, infested with Eridoooooa, 287. 

scales affecting, 836. 
Evergreen Oaks, Aramigns fbUeri destmctiveto. 

90. 
Evening Primroee, Tylodermaserenm on, 112. 
Tyloderma foveolatum breeding in, UL 
WUsonia bred from pods, 388. 



Fagus ferruginea, Braohya eroginoea mining 
leaves of, 77. 
sylvatica, LithocoUetia bred from, 120. 
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Ficoa, Mid cftpriflcation, 197. 

pedunoiilAta. food of So«p8ia, 882. 

roginoea, not attacked by Daotylopiaa in 

Fig, and oaprifloation, 197. 

ii^ared by Cetoniid in Africa. 2. 

insects affecting, 197. 
Fir, dead tronks bored by Bhagiom, 190. 

food plant of Ocneria, 209. 

Icerya on, in New Zealand, 49. 
FUz, mite ii^aring stored seed, 261. 
Faobsia, affected by Graptodera, 277. 

Aleorodes sp. on, 315. 



Gaoltberia sbaUon, LithoooUetis bred from, 119. 

mined by LithoeoUetis, 79. 
Gooseberry, insects ii^Joring, 92. 
Goose Grass, Gastropbysa on, 190. 
Grape Vine, Aphis on, destroyed by (Ecanthos, 
131. 
iqjored by Agrotisonpidi8sima,50. 
Alypia^lS. 
leaf-hopper, 44. 
Rose Beetle, 92. 
wild, Harpiphoms, larrse on, 241, 248. 
Grass, ii^ared by Rhizococciis, 326. 

roots infested with Schizoneara comi, 108. 
supposed li^ary from Gastruphysa, 190. 
Grindelia robusta, LithoeoUetis bred fh>m, 118. 
Guava, Ceroplastes affecting, 31& 



Hamamelis yirginica, litbocoUetis bred fh>m, 119. 
Hawthorn infested with Cory th oca aroaata, 4& 
Haitsl, food plant of OcnerLi, 209. 

insects affecting, 390, 
HeUanlhns giganteas, Lithooqlletis bred fW»n, 119. 
Heliopsis hevls. Tischeria bred from, 82& 
Hickory, Datana angnaii on, 149. 

insects affecting, 390. 
Honey-suckle^ LithoooUetis bred fh>m, 5L 
Hornbeam, food plant of Ocneria, 209. 



Iron- wood, insecta affecting, 390. 
iTy, infested by Aspidiotus nerii. 252. 
Poison, lobelia for poison of, 254. 



Joint Weed, Gastropbysa on, 190. 

Jnglans dnerea, LithoeoUetis bred from, 119. 

nigra, LithoeoUetis bred from, 119. 
Jnngham, bored by Coleoptera in India, 204^ 
Jate, damaged in India by caterpUlars, 82. 



Knot Weed, Gastropbysa on, 190. 

L. 

Larch, food plant of Ocneria, 209. 

Ledum glandnlosam, LithocoUettis bred fh>m, 119 

mined by LithoeoUetis, 80. 
Legnminosad, Nematode injary to, 283. 



Linden, European, Lachnns longistigma on, in 
Washington, 90. 

food plant of Ocneria, 209. 

insects affecting, 890. 
Lime, food plant of OcoAria, 209. 
Liriodendron toUpifemm, Diploais injuring, 382. 
Lpeo Weed, Waishia amorphella on, 50. 
Locust, Sciapteron borine in, 18. 
Lonioera, Red-fruited, LithoeoUetis bred (h>m, 61. 

albida, LithoooUetU bred from, 51, 119. 

sempervirens, LithoooUetis bred fkx>m, 51, 119. 
Lyaimaohia lannelata, leaf mined by a larva, 77. 

lanceolata, LithoeoUetis bred from, 119. 



Magnolia glanca, Rose-chafer on flowers, 298. 

macropbylla, Chafers (.n, 301. 
Maixe, fodder damaged by Helia, 18. 

injured by Nematodes in Java, 86. 
Maple, affected by Dryocanipa, 276. 

food plant of Ocneria, 210. 

infested with Pulvinaria in Michigan, 44l 

soft, damaged by iEgeria acemi, 251. 
Makai tree, bored in India by Tomicos, 82. 
Mango, affected by Idiocenis sp., 265. 

Lecanium mangiferse on, 47. 
Mimosa, Ageronia resting on, 12. 
Mock orange, Rose-chafer on flowers, 298. 
Monila Candida, food of Xyieborus larva, 280. 
Mulberry ,.Ocneria dispar on, 86. 
Myrtle, food plant of Ocneria, 209. 

N. 

Nerium odorum, food of Syntomeida, 360. 
Nettle, Languria on stems, 347. 
"Norway Spruce, food plant of Ocneria, 210. 
Nuphar advena, poUenited by Donada, 201. . 



Oak, Aniaota on, 296. 

chafer on, 299. 

food plant of Ocneria, 209. 

ii^Jured by Anisota senatoria in Michigan, 42. 

insecU affecting, 390. 

Lachnostema prunina on, in Michigan, 43. 

leaves mined by LithecolleUs, 23, 77. 

Macrolepidopterous larvae taken on, 197. 

Ocneria dispar on, 86. 

Prionus in, 316. 

Red, leaves mined by LithoooUetis. 25. 

Hingis and Phylloxera on, destroyed by (Ecan- 
thus, 131. 
Oats damaged by army worm' in Michigan, 42. 
(Enothera biennis, Tyioderma foveolatum breed- 
ing in, IIL 

Wilsonia bied from pods, 382, 
Oleander, black scale on, 379. 

food plant of Syntomeida, 380. 
Olearia furfuracea, gaUs on, in New Zealand, 194. 
OUve^ insects injuring, 336. 
Opuntia bemardina, CoBuopoDus in stems, 162. 
Orange, affected by Papilio in India, 264. 

damaged by Papilio in Africa, 2. 

damaged by Six-spotted Mite, 225. 

injured by^ Aspongopus, 338. 
Orchid, infested with Isosoma, 260. 
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Ostrya^irginioa leavM mined by Lithocolletia, M 

LithoooUetis bred from, 120. 
Ox-eye dftisy. Lmnf^ri» oo, 347. 

RoM-chafer on flowen, 296. 



Puccinia rabigo-veia,de«tooyed by a Podiixld,2S0. 
Palma, Aramigus fallerl deetrnotlve to, 90. 

Hcale affecting, 86& , 
Panioled dogwood, Hazpiphoras larvie on, 240, 243. 
Peach, anenltea can not be recommended for, 260. 

Chafer on, 290. 

Clieiocampa oyipoeltlng on limb of, 27. 

effect of poiaon on leaf, 3. 

ii^ared by £geria in Michigan, 42. 
Cetoniidin Afrioa,2. 
Carpocapaa in Japan, 64. 
Rose Beetle, 92. 
Pear, Chafer on, 290. 

food-plant of Ocneria, 200. 

iiljared by Diplosis in England, 55. 

Lygae pratenais Iqjnring, 49. 
Peas, damaged by Cantharid in Africa, 2. 
Pepper, injared by Sphinx, 283. 
PeronoRpora vltioola, effect of Bordeaux mixtare 

on, 180. 
Phaseolna, Mexican, infested with Epilaohna, 
118. 

pancifloms, LithoooUetis bred from, 119. 
Phragmites, infested with Sphenophoms, 132. 
Phyllostiota labmscse, on vine, 321. 
Pine, dead trunks bored by Rhagiom, 190. 

loerya on, in New Zealand, 49. 

insects on, 337. 

Lachnas on, 314. 
Pig-weed, Anthom j'ia mining leaves, 281. 
Plane tree, nearly mined in France by Ocneria, 209. 
Plam, Capsid ii^iiring, 381. / 

Chafers on, 290. 

fed on by Carcnlio, 3. 

food-plant of Ocneria, 209. 

insects on, 337. ^ 

Xyleborafi in wood in England, 146 
Polygonum, fed on by Oastroidea, 276. 

Gaatrophysa feeding on, 190. 

dumetorum, Harpiphorus larrn on, 241, 248. 
Pomegranate, food-plant of Ocneria, 209. 
PoplaV, food-plant of Ocneria, 209. 

insects affecting, 164. 

white, Sciapteron boring in, 18. 
Poppy, ii^jnred by Heliothis armigera in India, 62. 

Mexican, Prickly or California, migration of, 
320. 

opium, cut by Agrotis and Boll Worm in 
India, 264. 
Populus sp., LithocoUetin bred ftom, 120. 

grandidentata. Lithocolletis bred from, 120. 

tremuloides, Lithocolletis bred from, 120. 
Portulaoa, Aphis on, 256, 329. 

oleraoea, Aphis on roots, 329. 
Post Oak, Menesta on, 304. 
Potato, injured by Baridins, 376. 

iujured by Epicurus and Dorypbora, 92. 

injured in India by Nezara, 61. 

Nematode ii^nry to, 263. 

Protoparce oeleus on, 382. 



Prilohardia flbifera, scale on, 86& 
Pronas americana, LithoooUetis bred from, US. 
Pyrethnun cinerarisfoliam. Rose Chafer on flow- 
era, 209. 
Pyrus coronaria, LithoooUetis bred frmn, 119. 
mains, LithoooUetis bred from, 119. 



Qnercus sp., LithoooUetis bred from, 120. 

leaves mined by Coleopter, 77. 
alba, LithoooUetis bred from, 119. 
bicolor, leaves mined by LithoooUetis, 94. 

LithocoUetis bred from, 120. 
eastanea, LithocdUetis bred trom, 130. 
Uicifolia, leaves mined by a Coleopter, 77. 
incana, Psendopulvinaria on, in Sikkim, 55. 
macrocarpa, LithocoUetis bred from, 120. 
nigra, LithocoUetis bred from, 120l 
obtnsiloba, LithoooUetis bred fri>m, 120. 

leaves mined by LithocoUetis, 24. 

Menesta on, 804. 
prinns, LithoooUetis bred from, 120. 
prinoides, LithoooUetis bred from, 120. 
rubra, ^geria bred from galls on limb, 28L 

LithocoUetis bred from, 120. 
tinctoria, LithocoUetis bred from, 120. 
Quince, Corythuca on, 48. 
food of Ocneria, 209. 



Radish, Diabrotica feeding on, 182. 
Rag-weed, Gortyna nitela in, 875. 

Languria ovipositing in stem, 347. 
Raspberry, injured by slugs in Michigan, 42. 
insects ii\Juring, 92. 

Laohnostema prunina on, in Michigan, 43. 
new enemies of, 257. 
Red Clover, Dactylopius on roots, 268. 
oak, Lymexylon sericeum in, 123. 
rust of wheat, destroyed by a Podnrid, 250. 
Reeds, infested with Sphenophoms, 132. 
Rhus toxicodendron, leaves mined by LithocoUe> 
tis,64. 
LithoooUetis bred from, 119. 
lobelia for poison of, 254. 
typhina, Ceratina nests in, 366. 
Rice, injured by Cecidomyia in India, 264. 
Hispa in India, 61. 
Saustus in India, 61. 
weevU in India, 61. 
Leptocorisa in India, 61. 
Nematodes in Java, 85. 
Ribes, Pulvinaria on, in England, 147. 
Robinia sp., LithocoUetis bred ftom, 53, 119. 
, hispida, LithocoUetis bred from, 119. 
pseudacacia, LithocoUetis bred from, 119. 
viscosa, LithocoUetis bred from, 119. 
Rosa cinnamonica, not affected by Chafer, 298b 
Rose, food-plant of Ocneria, 209. 

new saw-fly on, 378. 
Rubber tree, food-plant of Scepsis, 382. 
Rudbeckia, Diabrotica pupe at roots, 182. 
Rushes, infested with Sphenophoms, 132 
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8. 



Sagittoria, LUtronotns breeding In, 201. 
Sal, bored by Coleoptera in India, 204. 
Saliz sp., LithocoUetis bred from, 120. 

alba, LitboooUetia bred from, 120. 

babylonica, LithocoUetis bred from, 120. 

longifulia, Litbooolletia bred from, 120. 
SaUify, Aphis on. 320. 
^ Insects affecting, 255. 
Sand Cherry, Coocotorus infesting, 258. 
Sapindaoe«, leaves mined by LithocoUetis, 54 
Sassafras, Promethea cocoons on, 383. 
Scirpas, infested with Sphenophoms, 132. 
ScrophularlacesD, Anthrenus on flowtra, 120. 
Sesamnm, crop inf ared by Carbula in Lidla, 61. 
Shorea assamica, bored by Tomions in India, 62. 
Smart-weed, Gastrophysa on, 100. 
Solanum tnberosnm, mm, 810. 

rostratnai, migration of, 310. 
Solidago patala, LithocoUetis bred from, 110. 
Sorghnm, injured by a borer in India, 61. 
Nematodes in Java, 86. 
Aphis. 283. 
Sphaguuro, in swamp, 180. 
Spirsea, Rose-chafer on flowers, 208. 
Spruce, dead trunks bored by Rhaginm, 100. 

white, infested with Mytilaspis, 864. 
Squash family, beetles affecting, in India, 264. 

injured by Melittia, Anasa, and Endioptis, 283. 
Slippery elm, Gossyparia nlmi on, 35. 
Strawberry, Field Cricket destroying frolt, 80. 

Flea Beetles iivjuring, 860. 

food-plant of Ocneria, 2 10. 

fruit eaten by Dingy oat-worm, 20. 

injured 1>y saw-flies, 227. 

Monostegia Ignota on, 187. 

roots infested with Tyloderma, 100. 

worms infesting in Bruner's report, 25& 
Stryohnos mynatioa, scale on, 368. 
Sagar-oane, borer in. in Lonsiana, 880. 
iigared by Nematodes, 86^ 268. 
ChUo in India, 61. 
Sumach, Ceratina neaU in, 366. 

Rose-chafer on flowers, 208. 
Snn flower, wild, Diabrotica on roots, 182. 
Symphorioarpus sp., LithocoUetis bred from, 61, 

no. 

vulgaris, LithocoUetis bred from, UOl 
Sweet-potato, ICatipo in beds of, in New Zealand, 
134. 
Sphinx on, in New Zealand, 185b 



T. 



Tea, damaged by a bag- worm in India, 62. 

l^Jored by a oaterpiUar in India, 61. 

insects affecting, in Ceylon, 102. 

insects injuring, 820. 
Thistle, Pyrameis caxdni infecting, 2a 
Tllia amerioana, LithocoUetis bred from, 110. 
Timothy, oat-worm ii\)ary to, 888. 

Langaria breeding in, 847. 



Tobacco, crop rained by Melanoplas atlanis in 
New Hampshire, 00. 

iiOured by Sphinx, 283. 
Tomato, iAjared by Sphinx, 283. • 

Pmtoparce celeas on, 382. 
Trifollum pratense. Dactyiopias on roots, 258. 
Tulip tree, Diplosis injuring, 862. 
Turnip, Diabrotica feeding on, 182. 

eaten by white ants, 283. 

injured by Anthomyia and Phyllotreta, 146. 

insects on, 337. 



U. 



Ulmns ameriosna, Gossyparia olmi on, 35, 80. 
LithocoUetis bred from, 110. 
caropestria, Gossyparia nlmi on. 85, 80. 
fUva, Gossyparia ulmi on, 35, 38. 
LithocoUetis bred from, 110. 
montana, Gossyparia ulmi on, 88, 80. 
racemosa, Gossyparia ulmi on, 88. 
rubra, Gossyparia ulmi on, 80. 
Umbellularia califomica, leaves mined by Litho- 
coUetis, 7& 
LithocoUetis bred from, 110. 
Urtioa dioloa, Languria on stems, 847. 



Yacciniam ovatam. leaves mined by LithocoUetis 

117, 110. 
Vine, Capsid ii\)aring, in Australia, 381. 

chafer on, 208, 200. 

importation regalations for Italy, 280. 

ii^ary to, by Prooonia and Phyllostiota, 321. 
Yerbesina virginica, Lithooolletis bred from, 110. 



W. 



WalnuN Black, attacked by Datana, 266. 

Datana angusii on, 140. 
Washingtonia fllifera, Aramigus fuUeri destruc- 
tive to, 00. 
Weeping tree, injured by leaf-hopi>erin Texas, 161. 
Wheat, damaged in Asia Minor by a Tineid, 30. 

infested wHh Cephus, 164. 

iigured by weevil in India, 61. 

Meloloiithids damaging, 836. 

mst, destroyed by a Podurid, 260. 
WUlow, food plant of Ocneria, 200. 

ii^ured by Cimbex amerioana, 228. 

insects affecting, 164, 80a . 

oaks, Coleoptera mining leaves of, 77. 
Wistaria, food plant of Ocneria, 210. 



Xanthium. dipterous larva in seeds, 883. 
strumarium, Gortyna In, 875. 



Yucca, mm, 882. 



ERRATA. 



Pa^ 21, line 18 from bottom, read PkifUtkus for PhiletuM, 

Page 26, line 23 from bottom, read 1859 for 18 9. 

Page 47, line 9 from bottom, insert a colon after theae. 

Page 52, line 25 from bottom, read Hagen for Hagan. 

Page 53, line 17 from bottom, omit of. 

Page 55, line 11 from top, add (PseHdopulvinaria), after gt^nus. 

Page 55, line 12 from top, read {ficana for titearna. 

Page 55, line 12 from top, read Ca9tanfa indica for Castania india. 

Page 57, lino 18 from top, read The Cocoinellid beetles for Thene beetles. 

Page 57, line 14 from bottom, read Triobopterygid beetles for Caddis flies. 

Page 58, line 8 from top, read Ptiliolum for Pteliofum, 

Page 66, line 14 fcom top, read Melanoplus for JUeJanojms, 

Page 68, line 21 from top, read Sarcophaga for Sarcophoga, 

Page 70, line 13 from top, read Vedalia for Vedolia. 

Page 71, line 16 from top, read Vedalia for Vedolia. 

Page 73, in explanation of figure, read Vedalia for Vedolia, 

Page 78, line 10 from bottom, read Nnttall for Nnttal. 

Page 83, line 3 from bottom, read nigripectue for nigrifectue. 

Page 90, line 8 from top, read Camellias for Camelias. 

Page 90, line 8 from top, read ^Z^era for flUif era. 

Page, 91, lines 14 and 8 from bottom, read Crypiochoctum for Cryptochattum, 

Page 92, line 17 from top, read Division for vision. 

Page 101, line 11 fh>m bottom, read genal for genial. 

Page 10 1, line 11 from bottom, read foves for foviie. 

Page 102, line 22 ft'om bottom, read flies for fles. 

Page 108, line 1 from top, read herculanena for herculeanus. 

Page 108, line 16 from top, read main source for mains onrce. 

Page 112, line 15 from top, read Rkyaaematue for Ryteemattu, 

Page 112, line 18 from bottom, read Vedalia for Vedolia, 

Page 116, line 5 from bottom, read fascise for fascia. 

Page 117, line 19 from top, read belongs for belong. 

Page 119, line 19 from top read AmphioarpoM for Amphioarpate, 

Page 120, center column, line 20 from top, read Coryliella for Caryliella. 

Page 123, line 6 from bottom, read eericeum for eericome. 

Page 126, line 1 from top, read Entomophtbora for Entomopthora. 

Page 126, line 9 fh>m top, read Entomopbtbora for Entomoptbora. 

Page 127, line 7 trom top, read Entomopbtbora for Entomoptbora. 

Page 127, explanation of figure 19, (, read pupa witbin larval skin, for larva, ventral 

view. 
Page 128, line 17 from top, omit << and ( from below." 
Page 128, line 20 from bottom, add after " larva," as shown at b. 
Page 132, line 13 from bottom, read Pkragmitee for Phragnitee, 
Page 138, line 9 from bottom, read Fig. 22 p, for Fig 22 r. 
Page 147, line 23 from bottom, read *' Sattelmiicke " for ** Sattlemarke." 
Page 151, line 18 from bottom, read clear for clean. 
Page 154, line 1 from bottom, read Gelechia for Oalechia, 
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Page 155, line 5 from top, add Uhamben after idb. 

Page 167y line 4 from top, read EpheBtia for Ephettea, 

Page 18*2, line 12 from top, read they can not be recommended, for they can be recom- 
mended. 

Page 192, line 15 from bottom, read elliptical for ellipticle. 

Page 193, line 15 from bottom, read The Five-ribbed Tea-mite for Five-legged Tea- 
mite. 

Page 193, line 21 from bottom, read hioeulaius for hiaculatM. 

Page 195, line 1 from top, read hymenopteron for hymenopteran. 

Page 209, line 4 from bottom, read Azalea for Azalia. 

Page 211, line 11 fit>m top, read 5 for 13. 

•Page 211, line 12 from top, read H, 9, and 10, for 14, 15, and 16. 

Page 226, explanation ^f figure, read from for rfom. 

Page 253, line 18 from bottom, read naphtha for naptha. 

Page 259, line 16 from bottom, read springtails for neuropters. 

Page 259, line 13 from bottom, read ruhigovera for rubigovera. 

Page 261, line 10 from bottom, read ludena for lugena. 

Page 264, line 6 from top, read ** Fangpflanzen '* for *' Fangenpflanzen.'' 

Page 271, line 17 from bottom, omit comma after ii^fests. 

Page 272, line 4 from bottom, read roa<B for rosea. 

Page 277, line 12 from top, read fuchsias for fuschias. 

Page 280, line 20 from top, read Borkenk. for Borkadk. 

Page 280, line 16 from bottom, read scutellaris for $cutelUiiu$, 

Page 280, line 4 from bottom, read Gortyna for Gortina. 

Page 283, line 1 from top, add of 18S9, after Season. 

Page 283, line 12 from bottom, read Eudioptia for Endioptis, 

Page 283, line 9 from bottom, read Treitschke for Treitshke. 

Page 283, line 6 from bottom, read malefida for malepida* 

Page 302, line 17 from top, insert palpi after labial. 

Page 303, line 5 from top, read longius for longuis. 

Page 312, line 19 from top, read welfare for wefare. 

Page 313, line 7 from top, read parasitic for parisitic. 

Page 322,' line 7 from top, insert Type before Tischkria. 

Page 323, line 23 from bottom, read grateful for greatful 

Page 328, line 15 from bottom, read pMiinacete for paatinaoa. 

Page 329, line 3 from bottom, read Chrysopas for Chrysopus. 

Page 330, line 8 from bottom, read Gracilaria for Gracillaria. 

Page 360, line 3 from top, read Rhinebeck for Buffalo.' 

Page 366, line 5 from top, read 70 for 60. 

Page 371, line 13 from bottom, read 31 for 21. 

Page 379, line 11 from top, transpose first the to beginning of line. 

Page 383, line 11 from bottom, read lAthophane for ZAthophana. 

Page 390, line 5 from top, omit probably. 
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